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ABSTRACT 


The properties of engineering materials which are useful to 
the designer of superconducting electrical machinery are discussed. 
Of all possible properties of a material, the ones most necessary 
to rotating machinery design are listed and defined. This is 
followed by a description of those organizations which both 
compile and store property data along with a description of those 
journals and books which contain property data. 


Seventy-six tables of numerical data with all the data 
referenced to their source are provided along with those reasonable 
conclusions which can be drawn from the data regarding how materials 
behave from room temperature to cryogenic temperatures. Comments 
are also made on those areas where further research is needed. 

This is followed by a bibliography of references for those who 
seek further detail. 


The data indicates that many materials have adequate cryogenic 
mechanical properties, particularly ductility, for use in super- 
conducting electric machinery. Given a particular machine part 
with its design constraints, the designer must trade off the 
beneficial or detrimental effects of all the properties tabulated 
to find a material tailored to his needs. 
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relative magnetic permeability 
magnetic flux density 

magnetic field intensity 


stress ratio 
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CHAPTER 1 


INTRODUCTION 


In the past few years, the interest in electrical generators 
and motors which use the principle of superconductivity has increased 
greatly. This interest has been brought about by the fact that 
very large turbogenerators have just about reached the maximum 
feasible size for today's engineering materials and Tne! esp, 
As the nation's demand for electric power keeps increasing, the 
power industry's desire for generators of larger output will also 
increase, so something of a stalemate has been reached with con- 
ventional generators. It is an established fact that supercon- 
ducting generators are physically a great deal smaller than their 
conventional counterparts for the same power guiyane, Rome ole 
thus making them very attractive. 

Another area of interest in superconducting generators and 
motors lies with the Department of Defense, particularly the 
United States Navy. Electric propulsion has been used on sub- 
marines for years, and on surface ships generally as a last resort 
in times of national emergency when every propulsion plant was 
needed, but in both cases at a great sacrifice in added weight for 
the horsepower achieved. However, in peacetime when economic and 
performance characteristics dominate electric propulsion is at 
most used as an emergency propulsion system. The advent of super- 
conducting generators and motors, because of their high power 


outputs for their low weights may well alter the importance of this 


method of ship propulsion. 








24. 


The technical feasibility of superconducting generators and 
motors has been demonstrated recently by the successful construction 
and operation of several such units, and the interest in their 
further refinement has intensified. The Cryogenic Engineering 
Laboratory at M.I.T. has recently made and operated a 2 MVA syn- 
chronous generator with a rotor which contains a superconducting 
field winding. Numerous engineering problems had to be solved in 
taking this generator from concepts and theory to an actual hard- 
ware device, not the least of which was the choice of adequate 
construction materials, particularly for the rotor. Some of the 
components of the generator are subjected to a variety of loads 
ae being kept at cryogenic temperatures during operation. 

Since the main purpose of the M.I.T. Cryogenic Engineering 
Laboratory staff in building this generator was to demonstrate the 
feasibility of such a machine, adequate but not necessarily the 
optimum materials were used for its construction. Now that the 
feasibility has been established, there is a need to be able to 
more carefully select the construction materials. The materials of 
the existing generator, while adequate for the short term, may 
or may not be adequate for a machine designed with a 30 year 


service life. 
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CHAPTER 2 


SELECTION OF APPLICABLE PROPERTIES 


2.0 Background 


The logical first step in a project of this type is to determine 
which properties, of all possible properties of a given engineering 
material, are the most applicable to the design of superconducting 
electrical machinery. While relatively few of the structural con- 
ponents of a superconducting generator or motor are maintained 
during operation at liquid helium temperatures, many components are 
kept at a steady-state temperature well below those found in a con- 
ventional generator. Hence, some of the properties and much of the 
data found in the usual handbooks are not very useful because the 
temperature ranges provided are not low enough. 

The properties which have been determined to be important to 
superconducting electrical machinery design are not substantially 
different from those a conventional generator design would require. 
However, this list encompasses more properties than are usually 
considered to prevent overlooking any low temperature effects which 
could be detrimental to the ultimate design. 

To provide for ease in the use of this document, a list sunm- 
marizing the selected material properties will precede a definition 


and reason for selection of each property. 
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2.1 Summary of Applicable Properties 
Mechanical Properties 


Tensile Properties 


Proportional (or elastic) limit 

Yield strength (or proof stress) 
Ultimate tensile strength 

Young's Modulus (Modulus of Elasticity) 
Poisson's ratio 

Percentage elongation 


Percentage reduction in area 
Torsional Properties 


Modulus of Rigidity (Shear Modulus of Elasticity) 
Shear yield strength 
Shear ultimate tensile strength 


Property of Notch Toughness 
Fatigue Properties 


S-N curve 
Endurance limit 


Fatigue strength 


- 


Notch sensitivity index 
Thermophysical Properties 
Thermal Conductivity 
Specific Heat 
Linear Thermal Expansion Coefficient 
Density (of Specific Volume) 


Electrical Properties 
Electrical Resistivity (or Conductivity) 
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Magnetic Properties 


Permeability 
Hysteresis Curves 
Normal Magnetization Curves 


Saturation Magnetic Field Intensity 


2.2 Property Definition and Usage 
2.2.1 Mechanical Properties 


2.2.1.1 Tensile Properties ‘/*5) 


These properties are the significant results obtained with 
a stress-strain curve derived from the usual tensile specimen 
testing. For reference refer to Figure 2.1. 
2.2.1.1.1 Proportional (or Elastic) Limit 

This is defined as the maximum stress to which a specimen 
can be subjected and still exhibit elastic behavior. It is there- 
fore the stress at which the stress-strain curve deviates from a 
straight line. This is stress point A on Figure 2.1. 
2.2.1.1.2 Yield Strength (or Proof Stress) 

This is defined as the stress at which the specimen undergoes 
a marked elongation without an increase in load. Since this defini- 
tion is somewhat arbitrary, there are two generally accepted ways 
to determine yield stress. 

One method is to draw a parallel offset from the straight line 
portion of the stress-strain curve and where this offset intersects 
the stress-strain curve isthe yield strength. The amount of offset 
is arbitrary and is expressed as strain ’‘in percentage. Point B in 


Figure 2.1 is one possible offset with a corresponding yield strength 
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represented by point C. When using this method the yield strength 
is called the yield strength at an offset of B per cent. 

The second method is to assume an extension such as point D 
in Figure 2.1 where this extension is the strain expressed as a 
percentage. Where a vertical line drawn from this assumed extension 
intersects the stress-strain curve gives the yield strength (point E 
on Figure 2.1). When using this method the yield strength is called 
the yield strength for a D per cent extension. 

In either case yield strength is usually written as TEN 
2.2.1.1.3 Ultimate Tensile Strength 

This is defined as the maximum tensile load the specimen is 
subjected to divided by the cross-sectional area of the specimen 
before straining occurred. It is therefore the stress at the 
highest point on the stress-strain curve, which is point F in 
Figure 2.1. The ultimate tensile strength is usually written as Oe 
2.2.1.1.4 Young's Modulus (Modulus of Elasticit 

For the portion of the stress-strain curve where Hooke's Law 
is valid, in other words where the stress-strain curve can be 
approximated well by a straight line, Young's Modulus is defined as 
the slope of this straight line portion of the curve. On Figure 2.1 
this slope is represented by the value G. Young's Modulus is usually 
written as the letter E. 
2.2.1.1.5 Poisson's Ratio 

This is defined as the ratio of the unit transverse contraction 


to the unit axial elongation of the tensile specimen and is only 


valid in the elastic range of the material. Poisson's ratio is 
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usually written as the letter v. 
2.2.1.1.6 Percentage Elongation 

This is a measure of the extension of a tensile specimen in 
the vicinity of the fracture and is defined as the ratio of the 
specimen length at fracture to the original guage length of the 
Specimen expressed as a percentage. 
2.2.1.1./7 Percentage Reduction in Area 

This is defined as the ratio of the smallest cross-sectional 
area at the point of rupture to the original cross-sectional area 
of the specimen expressed as a percentage. 
2.2.1.1.8 Usefulness of Tensile Properties 

All of these tensile properties are used at one time or another 
in standard stress analysis of any structure. In particular, with 
rotating electrical machinery, there are a multiutde of tensile 
loads which various components see such as pre-stressing of certain 
components, centrifugal loads, surface tensile loads brought about 
by bending, etc. All of the tensile properties chosen with the 
exceptions of Poisson's ratio, percentage elongation and percentage 
reduction in area come directly from a stress-strain curve, however, 
these three are easily determined at the same time as the curve 
data is being generated and in the literature often accompany the 
curve. 

Percentage elongation and percentage reduction in area are 
used in design as measures of the ductility of the material in 
question. Materials which are considered brittle have low values 


of these properties. The dividing line between brittleness and 
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ductility is an arbitrary one with percentage reduction in area 
being used more commonly as a measure of ductility, 1) In general, 
a material with less than a few per cent reduction in area is 


considered brittle, 12) 


72.1.2 Torsional Pro erties! 22910) 


These properties are obtained from a shear stress-shear strain 
curve produced from the standard torsion testing procedures. In 
form this curve is very similar to the tensile stress-strain curve 
of Figure 2.1. Therefore, the points on this figure will be used 
for reference. 
2.2.1.2.1 Modulus of Rigidity (Shear Modulus of Elasticity) 

For the portion of the shear stress-shear strain curve where 
the curve is closely approximated by a straight line and the 
material behaves elastically, the Modulus of Rigidity is defined 
as the slope of the curve. On Figure 2.1 this slope is represented 
by G. The Modulus of Rigidity is usually written as the letter G. 
2.2.1.2.2 Shear Yield Strength 

As with the tensile yield strength this is defined as the 
shear stress at which the specimen undergoes a marked deformation 
without an increase in torque. The method used to determine this 
value is the percentage offset method described in Section 2.2.1.A.2. 
Hence, from Figure 2.1, a material has a shear yield strength of E 
at an offset of B per cent. Shear yield strength is usually written 


as T deld’ 


2.2.1.2.3 Shear Ultimate Strength 


This is defined as the maximum torsional load the specimen is 
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subjected to divided by the cross-sectional area of the specimen 
before shear straining occurred. It is therefore the value of shear 
stress at the highest point on the shear stress-shear strain curve; 


point F in Figure 2.1. This is usually written as Loner 


2.2.1.2.4 Usefulness of Torsional Properties 


These properties are useful to the electrical machinery 
designer when he is concerned with stress analysis of those components 
subjected to torques, principally the rotor shaft and end bell 


assemblies subjected to inertial torques. 


2.2.1.3 Property of Notch Tou heme 


This material property is given a variety of names in the 
literature. The various names are: 
notch toughness 
toughness 
notch sensitivity 
impact strength 
fracture toughness 
Basically notch toughness is a measure of the resistance of a 
material to the emanation of brittle fracture from a crack in a 
notch of a specimen which is subjected to some form of load. This 
is an extremely temperature dependent property in that at either a 
specific temperature or over a temperature range, the material will 
shift from acting as a ductile material to acting as a brittle 
material in the area of a pre-placed notch or discontinuity. 
There are a multitude of testing procedures used to evaluate 


this property with an equally diverse number of test results. The 
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more common tests are: 

Charpy Impact Test 

Drop Weight Test 

Dynamic Tear Test 
The results of these and the less frequently used testing procedures 
are generally a list of key temperatures at which specified phenomena 
are observed. 

In addition to the test results themselves, fracture mechanics 
theory has been combined with certain experimental results to yield 
yet another method of presenting notch toughness data in such terms 
as critical stress intensity factor in plane stress (kK. and 


critical stress intensity factor in plane strain (Ky 0) 


2.2.1.3.1 Usefulness of Notch Toughness 


Given that there are so many ways to quantify and present 
notch toughness data, each dependent on the method of testing, the 
superconducting electrical machinery designer must use his own 
judgment of the data available to him by having a prior knowledge 
of how the data was obtained and which components of his machine 
will have notches or other discontinuities where fractures may 
initiate. This is not meant to downgrade the value of knowing 
notch toughness to the designer, however, even with what he considers 
useful data, his use of this information will be largely qualitative 


in nature and based on his previous experience. 


2.2.1.4 Fatigue enact clager DAGON 


As a result of the differences in material behavior for 


different stress loads and cycle rates, fatigue data is generally 
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divided into two major categories. High cycle-low stress fatigue 
is that where the stress levels are within the elastic range of the 
material; and low cycle-high stress fatigue involves plastic defor- 
mation during stress periods. The division between these two 
categories is somewhat arbitrarily taken as 10° cycles to Renting, 
The user of fatigue data must know what type of loading was 
used in generating the data. Generally, there are three basic 
methods of loading: flexure, torsion and longitudinal stress. 
Within each of these basic load types the loading may have been 
alternating, implying a ere eee reversal of maximum load on each 
cycle, or pulsating, implying loading always in the same direction 
with a return to zero on each cycle. 
feels. t =6S-N Curve 
This curve can be given one of two ways depending on whether 
high cycle-low stress or low cycle-high stress fatigue is involved. 
High cycle-low stress fatigue data is usually presented on a max- 
imum nominal stress(S) to number of cycles to failure (N) curve, 
A characteristic of this type of curve is that for low enough stress, 
the curve will level off to a horizontal line. This curve is often 
plotted on a log-log scale. See Figure 2.2. Low cycle-high stress 
fatigue data is usually presented on a total strain (S) to number 
of cycles to failure (N) curve. This curve is usually also pre- 
sented with a log-log scale, however, generally does not level off 
at any low strain value. See Figure 2.2. 
2.2.1.4.2 Endurance Limit 


This property is valid only for high cycle-low stress fatigue 
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data and comes directly from the maximum stress to number of cycles 
to failure curve. It is defined as the stress at which the curve 
becomes substantially horizontal and hence, at any stress lower than 
the endurance limit, the material will have a supposed infinite 
fatigue life. Aside from the arbitrariness of exactly where the 
curve goes horizontal, not all materials exhibit an endurance 
limit, although all stress to number of cycles to failure curves 


(12) 


become almost horizontal at a high enough number of cycles. 


2.2.1.4.3 Fatigue Strength 
This is a property derived from whichever S-N curve is 


appropriate. It is defined as; ‘14? 


Fo = S(N/n)* 


where 
Ee = fatigue strength computed for failure at n cycles 
S = stress which produced failure in N cycles 
k = slope of the S-N curve 


2.2.1.4.4 Notch Sensitivity Index 


This is a derived property of a material which comes from the 


formula: “12? 


ke = 


Lo = 1 
k 7-1 


where q is the notch sensitivity index, k,,1is the fatigue strength 


fF 
reduction factor and ke is the theoretical stress concentration 
factor. 


The theoretical stress concentration factor is derived with 


assumed geometry and assumed elastic behavior of the material. 





37. 


Fatigue strength reduction factors are derived with a combination 
of testing and theory for particular stress concentration factors 
with particular materials. The form of presentation of all these 
factors may vary widely depending on the reference used. 
2.2.1.4.5 Usefulness of Fatigue Properties 

At the present time there are no generally accepted methodical 
procedures for incorporating fatigue property data into the electrical 
machine design process. At very best the designer would be able 
to calculate the fatigue loading of each individual component and 
then find S-N curve data for the same types of loading. However, 
more than likely he will not find the exact S-N mre and will have 
to use considerable judgment in the selection of a material. S-N 
curves probably give the most complete picture of the fatigue 
behavior of a material, subject to the constraints of the testing 
procedure. However, a knowledge of the endurance limit and fatigue 
strength allow a relative ranking of the different materials to be 
made. With a knowledge of these properties and some prior experience 
of which materials have withstood the test of time, a selection can 
be made. Notch sensitivity index data creates a further refinement 
in the selection process since if the exact geometry of the machine 
component is known, then the situation may exist where a less expen- 
sive material may be adequate because the notch sensitivity of the 


material overrides higher strength considerations. 


2.2.2 Thermophysical Properties 


2.2.2.1 Thermal Conductivit (14,15,16,17) 


This property is an index of the ease with which heat energy 
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is transferred through the material by conduction. Since thermal 
conductivity is such a strongly temperature dependent property, 
it is presented in one of two ways in the literature. Either it 
is given as values of thermal conductivity, k, versus temperature 
or as values of the temperature integral of thermal conductivity 
from 0°K to each higher temperature. 
2.2.2.1.1 Usefulness of Thermal Conductivity 

This property is used very commonly in heat transfer calcula- 
tions and by itself provides an excellent measure for the ranking 
of many materials as to their quality as conductors or insulators 


of heat. 


Peeeiee. Specific Heat (18219, 20) 


This is a property used to describe the rate of change of 
the internal energy or enthalpy of a material with a change in 
temperature. Specific heat may be given as ont specific heat at 
constant pressure, or Cl specific heat at constant volume. For 
solid materials such as would be considered for electrical generator 
design specific heat at constant pressure is the most important 
property to know since Cc for solids is purely a derived property 
based on the experimentally obtained value of $3 through such 
approximations as the Nerst-Lindemann equation or is obtained from 


(18) 


other theoretical methods such as the Debye equations. Generally, 
at very low temperatures, the numerical difference between = and 
C is negligible small with this difference increasing with increasing 


temperature. Specific heat at constant pressure is an extremely 


temperature dependent property which by definition goes to zero at 0°K. 


f 
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2.2.2.2.1 Usefulness of Specific Heat 
Specific heat, as with thermal conductivity, is used quite 
frequently in standard heat transfer and thermodynamic calculations. 


2.2.2.3 Linear Thermal Expansion Ge ylol yer!” 


This is defined as the unit change in length of a bar of 
material per unit original length per degree change in temperature. 
Since the linear thermal expansion coefficient is such a strongly 
temperature dependent property, it is presented in one of two ways 
in the literature. Either it is given as values of the expansion 
coefficient, a, versus temperature or as values of the temperature 
integral of the expansion coefficient from O°K to each higher 
temperature. 
2.2.2.3.1 Usefulness of Linear Thermal expansion Coefficient 

This property is useful in the calculations concerning 
component clearances and tolerances, particularly for the differences 
in these clearances ‘when the machine is idle and the machine is 
running. 
2.2.2.4 Density (Specific Volume) 

Density is defined as the mass per unit volume of a material. 
Its reciprocal, called specific volume, is sometimes given in data 
tables. Density is usually written as p and specific volume is 
usually written as V. 
2.2.2.4.1 Usefulness of Density (Specific Volume 

These properties are used in all weight calculations and, 
given the inherent weight savings of superconducting electrical 


machines over conventional r-chines, become very important. 
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2.2.3 Electrical Properties 
2.2.3.1 Electrical Resistivity (Conductivity) 


Electrical resistivity is defined as the resistance in ohms 


C2122) 


of a volume of material of unit cross-section and unit length. 
Electrical conductivity is its reciprocal. Electrical resistivity 
is usually written as 9 while electrical conductivity is usually 
written as O. 
2.2.3.1.1 Usefulness of Electrical Resistivity (Conductivity) 
Since electrical losses such as current-conduction losses, 
eddy-current losses and circulating-current losses occur in any 
Panerarory <>: with a knowledge of the resistivity or conductivity 
of a material, the designer will be able to determine the magnitude 


of these losses and be able to predict their impact on the final 


design. 


2.2.4 Magnetic Properties 


2.2.4.1 Magnetic Permeatintey, sates 


This property is an index of the degree to which a material 
increases or decreases the magnetic flux density created by a given 
current. The permeability of a vacuum is generally used as a base 
value, hence, magnetic permeability is often given as a relative 
permeability which is the ratio of the permeability of the material 
to that of a vacuum. Magnetic permeability is usually written as UH, 
the permeability of a vacuum is usually written as Up and the 
relative permeability is usually written as Ho 


2.2.4.2 Magnetic Hysteresis Curves 


This curve demonstrates the hysteresis effects in a given 
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material for different magnetic field intensities. It is presented 
on a magnetic flux density, B, versus a magnetic field intensity, H, 
graph. See Figure 2.3. The area of a specific hysteresis loop is 
the energy loss per magnetic cycle. Two of the most important values 
which come off the hysteresis curves are residual flux density and 
coercive force. The residual flux density is that flux density 
remaining in a material after the magnetic field intensity is re- 
turned to zero and is the magnitude of the distance A in Figure 2.3. 
The coercive force is defined as the magnetic field intensity re- 
quired to reduce the residual flux density to zero after the material 
has been steady state cycled in magnetic field intensity. The 
coercive force is the magnitude of distance B in Figure 2.3. 
2.2.4.3 Normal Magnetization Curves 

This curve is derived from a family of hysteresis curves for 
a given material and is the locus of the tips of the hysteresis 
curves. Within the literature, the normal magnetization curves 
may be found by themselves without the hysteresis curves from 
which they were derived. 
2.2.4.4 Saturation Magnetic Field Intensity 

Saturation magnetic field intensity is defined as that field 
intensity at which the material reaches the state of saturation. 
Magnetic saturation is the state at which for further increases 
in the magnetic field intensity or magnetizing force, there is no 


further increase in magnetic flux density over that of free spade. <2) 
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Figure 2.3 Typical Hysteresis Curves and Normal Magnetization Curve 
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2.2.4.5 Usefulness of Magnetic Properties 


In electrical generators and motors where the interaction of 
magnetic fields are used to create the desired result, the magnetic 
properties of the machine materials become very important. Magnetic 
permeability is a good measure of whether the material in question 
can be considered a magnetic material or not and is used extensively 
in magnetic circuit calculations. Magnetic hysteresis curves and 
their areas provide further insight on the dynamic magnetic behavior 
and losses of a material and since the magnetic history of the 
material is usually not known, the normal magnetization curves are 
used as a compromise in calculations. Saturation field intensities 
are vital in that without a prior knowledge of their values, it 
would not be possible to ensure proper operation of those applicable 


components of the machine. 
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CHAPTER 3 


AVAILABILITY OF EXISTING DATA 


3.0 Background 


During the initial stages of this thesis, a considerable 
amount of time and energy was devoted to determining where to 
find data on cryogenic properties of engineering materials beyond 
just looking through libraries. In an attempt to save time for 
those who need this kind of data in the future, much of the infor- 
mation on major data collection centers and periodicals is pre- 
sented in this chapter including addresses, telephone numbers, 
and the names of those key people to contact. 

Unfortunately there is no one data collection center which 
by itself can provide all current data on all materials. However, 
by the use of the largest two or three, a relatively complete set 
of data or references on a specific material may be assembled. 

The most extensive data and reference holdings are found in the 
U.S. government sponsored organizations, particularly those 
organizations which serve the Department of Defence. Since most 
material property data is unclassified, it is readily available 
to anyone who wants it for a nominal fee. Generally the prices 
charged by the government organizations are less than those 


charged by the private organizations. 


3.1 Major Cryogenic Material Property Data Collection and 


Research Centers 


3.1.1 Cryogenic Data Center, National Bureau of Standards 


The Cryogenic Data Center is a division of the National Bureau 
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of Standards Institute for Materials Research located in Boulder, 
Colorado. Initially this center dealt exclusively with the thermo- 
dynamic, transport, and other thermophysical properties of the 
principal fluids used at low temperatures, but has since expanded 
to include all properties of structural engineering materials, 

both metallic and non-metallic. 

This data center gathers references from all over the world 
and enters the bibliographic information and a synopsis of each 
work into a master computer storage system which permits easy 
retrieval. In addition they periodically compile the data from 
those references into books called National Bureau of Standards 
Monographs which are excellent reference books. 

The services offered by the Cryogenic Data Center to the public 
are literature searches, a current awareness service, a periodic 
publication on superconducting devices, preliminary data and advice, 
and periodic announcements of Cryogenic Laboratory publications and 
reports. 

The literature searches which are available are completely 
flexible in that they are catered exclusively to what the customer 
needs. Generally the smallest literature search will cost in the 
vicinity of $25 while extensive searches, such as that from which 
Appendix A of this thesis was drawn cost approximately $400. The 
feasibility and estimated cost of a search can be obtained by 
telephoning Mr. Neil A. Olien the Project Leader for the Documen- 


tation Group at 499-1000, extension 3257, area code 303. 





The data center generates weekly a pamphlet entitled the 
Cryogenic Data Center Current Awareness Service. This is a biblio- 
graphy of new publications and reports in the broad area of cryo- 
genics. This pamphlet provides nothing more than the usual biblio- 
graphy entry on each item, but does have a subject index for ease 
of use. Annual subscriptions cost $20 and are available through 
the National Technical Information Service (NTIS). 

Another pamphlet generated by the data center in collabora- 
tion with the Office of Naval Research is a quarterly literature 
survey entitled Superconducting Devices and Materials. As with 
the current awareness service, this provides bibliographic entries 
of new references with a subject index and is ices jereje vA, 
per year from NTIS. 

Preliminary data and advice on the thermodynamic and transport 
properties of cryogenic fluids and selected solids can be obtained 
for a pre-arranged fee by contacting Mr. Hans Roder, the Project 
Leader for the Data Compilation Group at 499-1000, extension 3528, 
area code 303. This particular service is the only one where 
numerical data can be obtained from the National Bureau of Standards 
in Boulder. 

The only free service offered by the data wentee is periodic 
announcements of Cryogenic Laboratory publications and reports. 
This service can be obtained by writing Mrs. Jo R. Mendenhall, 
Cryogenic Data Center, National Bureau of Standards, Boulder, 
Colorado, 80302, and asking to be placed on the mailing list. 


With each announcement there is ordering information on each 





47. 


publication and report. 
3.1.2 Mechanical Properties Data Center, Traverse City, Michigan 

The Mechanical Properties Data Center has been an Air Force 
Materials Information Center for fourteen years and is also an 
officially designated DOD Information Analysis Center. The purpose 
of this organization is acquisition, evaluation, organization and 
dissemination of mechanical properties of structural metals and 
metal alloys. 

The services provided by the Mechanical Properties Data Center 
to the public include data searches, literature searches, and the 
publication of handbooks. The data searches are done in response 
only to specific questions; i.e., a data search is defined as the 
data and information available on each alloy/test type combination 
specified in a request. The current costs of a data search are a 
basic charge of $25 plus 25¢ per well defined test result up to a 
maximum of $75 per search. 

The literature searches which are available are also in response 
only to questions on specific materials and specific properties. The 
current costs of a literature search are between a minimum of $10 and 
a maximum of $25 depending on the depth of detail desired and the 
quantity of pertinent titles identified. 


There are two handbooks available from the Mechanical Properties 


Data Center: the Aerospace Structural Metals Handbook and the Struc- 


tural Alloys Handbook. The Aerospace Structural Metals Handbook 


contains complete information on all properties and fabrication 


characteristics of 210 metals and alloys in temperature ranges down 
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to approximately 30°K. The Structural Alloys Handbook is designed 
for use by the construction, heavy equipment, machine tools, auto- 
motive, and general manufacturing industries and has relatively 
little cryogenic data. Both handbooks are up-dated semi-annually 
for an additional charge. 
Detailed information on ordering data, literature searches, 

or the handbooks is available by calling 947-4500, area code 616, 
or writing: 

Mechanical Properties Data Center 

13919 West Bay Shore Drive 


Traverse City, Michigan 49684 


3.1.3 Metals and Ceramics Information Center, Battelle Memorial 


Institute 

The Metals and Ceramics Information Center is another designated 
DOD Information Analysis Center. It is sponsored by the Department 
of Defense Office of Research and Engineering. The objectives of 
this organization are to collect, evaluate, and disseminate infor- 
mation on the characteristics and utilization of advanced metals, 
ceramics and selected composites. 

The services offered by the Metals and Ceramics Information 
Center are a monthly bulletin on cryogenic properties of metals, 
a series of state-of-the-art reports, and literature and data 
searches. The monthly bulletin is the Review of Metals Technology, 
Low Temperature Properties of Metals which is sponsored jointly by 
the Metal Properties Council and the Metals and Ceramics Information 

Center. It provides condensed data on the recent developments in 


the area and the sources of this data. There is no master index 
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associated with this publication, so retrieval of information 
from past issues is tedious. A subscription for this review is 
available through NTIS. 

The state-of-the-art reports are generated at irregular 
intervals and the only way to find out what is available is to 
periodically write the Metals and Ceramics Information Center and 
ask. This information is available free of charge and copies of 
these reports are available through NTIS. 

There is no set policy concerning data or literature searches 
on specific topics, however, the feasibility and cost of these 
searches may be discussed by telephoning Mr. James E. Campbell at 
299-3151, extension 3471, area code 614. 

More detailed information on all services offered by the 
Metals and Ceramics Information Center is available by calling 
299-3151, area code 614, or writing: 

Metals and Ceramics Information Center 
Battelle 
Columbus Laboratories 


505 King Avenue 
Columbus, Ohio 43201 


3.1.4 Thermophysical and Electronic Properties Information Analysis 
Center, Purdue University 


The Thermophysical and Electronic Properties Information 
Analysis Center (TEPIAC) is a part of the School of Engineering at 
Purdue University and is composed of two groups: the Thermophysical 
Properties Information Analysis Center and the Electronic Properties 
Information Center. TEPIAC is sponsored by the Defense Supply Agency, 


Department of Defense. The objectives of TEPIAC are to gather and 





50. 


analyze data on thermophysical and electronic (including electrical 
and magnetic) properties of all types of solids and put this data 
in a form most useful to the engineering community. 

The services available to the public by TEPIAC include biblio- 
graphic searches and consultive inquiries, a series of major publi- 
cations, and a bimonthly newsletter. A bibliographic search is 
defined as the search for a maximum of five different properties 
of one material for any temperature range and costs $20 regardless 
of the number of references retrieved. Copies of the references 
are available at $1 per microfiche reproduction or 25¢ per hard 
copy page. Consultive inquiries are charged at $16 per hour with 
a minimum of $32. If laboratory experiments are needed, they are 
charged at the same rate as consultive inquiries up to a maximum of 
$1000. Further information oneither bibliographic searches or 
consultive inquiries is available by telephoning or writing: 

Mr. Wade H. Shafer, Assistant Director 
Thermophysical Properties Research Center 
Purdue Industrial Research Park 

Purdue University 

2595 Yeager Road 

West Lafayette, Indiana 47906 

Telephone: 463-1581, area code 31/7 

The major publications written by TEPIAC are available from the 
publisher and are as follows: 

(1) Thermophysical Properties of Matter - This is a massive 
thirteen volume work published by the IFI/Plenum Data Corporation, 
227 West 17th Street, New York, N.Y. 10011. The cost of the entire 


set is approximately $700. This work is considered the most com- 


prehensive document on the subject currently in existence. 





al 


(2) Thermophysical Properties Research Literature Retrieval Guide 
and Supplement I - These two works are also published by the IFI/ 


Plenum Data Corporation. The current ors of the Guide is $275 

and the cost of the Supplement I is also $275. These works together 
provide all unclassified references on thermophysical properties 

of matter up through the end of 1970. 

The bimonthly newsletter is entitled the Thermophysics 
Newsletter and is published by the School of Engineering, Purdue 
University. It is available free to anyone placing their name 
on the mailing list by writing to Mr. Wade Shafer who was mentioned 
earlier. The newsletter contains generalized condensed numerical 
data on thermophysical properties of materials from recent references 
along with the bibliographic information on these references. At 
best it serves to keep someone current on recent developments in 
the field, and is not particularly useful as a reference in itself. 
3.1.5 National Technical Information Service 

This organization is a division of the U.S. Department of 
Commerce and serves as the single largest storage and distribution 
center of technical reference material in the United States. 
Publication, storage, and distribution are the sole activities of 
NTIS and, aside from classified documents, all material is available 
to the public at a reasonable price. Copies of all government 
agency funded research reports are maintained along with many 
reports from other sources. 

Because there is such a vast amount of material stored by 
NTIS, to use them as a source of literature searches on specific 


cryogenic properties of engineering materials, which is a rather 
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specialized area of knowledge, is not practical and is extremely 
expensive: $50 for 100 abstracts and 25¢ for each additional abstract. 
All documents held by NTIS are filed under individual accession 
numbers and the best way to use the facilities of NTIS is to deter- 
mine the documents and their accession numbers from the originating 
agency such as those mentioned earlier in this chapter and then 
simply order copies of these documents. Verification of accession 
numbers and current prices are available by calling 321-8521, 
area code /03. Payment for a document must accompany the order 
unless the user has access to an organizational account with NTIS. 
Further information on NTIS may be most easily obtained by calling 
451-0560, area code 703, or by writing: | 

National Technical Information Service 


U.S. Department of Commerce 
Springfield, Virginia 22151 


3.2 Some Major Cryogenic Material Property Reference Works 

Since the practical application of engineering materials at 
very low temperatures is a relatively new field of engineering, 
there is not an abundance of large reference works on cryogenic 
properties of materials. Much of this information is scattered 
throughout technical journals or exists in government sponsored 
research reports. Of the eight reference works mentioned in this 
section, only two are what could be considered attempts at pro- 
ducing comprehensive data sources. The remainder are specialized 
books on a single property or similar groups of properties, or 
are books on cryogenic engineering in general with articles on 


material properties. 
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Bole) Cryogenic Materials Data Hendbook o> 


This two volume handbook was prepared by the Martin Marietta 
Corporation under the sponsorship of the Air Force Materials 
Laboratory, Air Force Systems Command, Wright-Patterson Air Force 
Base, Ohio. Its official title is Technical Documentary Report 
AFML-TDR-64-280 of July, 1970. Copies are available to the public 
from NTIS with the following accession numbers and prices: 


Volume I - AD 713619 - $9 
Volume II - AD 713620 - $6 


The work referenced here isthe most recent of what has been a 
series of up-dated versions of the handbook. Presumably this will 
be up-dated again in the future. 

The handbook contains graphical data on various cryogenic 
properties of 88 of the most promising non-metallic and metallic 
engineering materials in the temperature range of 100°F to -460°F. 
It also contains information on the testing procedures used in 
generating the data as well as a bibliography. The properties 
covered by this handbook are: 


yield strength (0.2% offset) 
tensile strength 
elongation 

reduction in area 
notch tensile strength 
fracture toughness 
weld tensile strength 
stress-strain diagram 
modulus of elasticity 
impact strength 
hardness 

modulus of rigidity 
compressive strength 
compressive modulus 
fatigue strength 

shear strength 
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shear modulus 

flexural strength 

flexural modulus 

thermal expansion 

Poisson's ratio 

thermal conductivity 

resistivity 

specific heat 

This handbook probably represents the single most thorough 

and current source of data on cryogenic properties of engineering 
materials. Its major shortcoming is the limited number of 


materials covered. 


3.2.2 A Compendium of the Properties of Materials at Low Temperatures “” 


This is a five volume handbook which was compiled by the 
Cryogenic Engineering Laboratory, National Bureau of Standards, under 
the sponsorship of the Air Research and Development Command, United 
States Air Force, Wright-Patterson Air Force Base, Ohio. Its 
official title is WADD Technical Report 60-56. Copies of the 
handbook are available from NTIS with the following accession 
numbers and prices: 

Phase I, Part I - AD 249644 - $9 

Phase I, Part II - AD 249786 - $9 

Phase I, Part III - PB 171620 - $9 

Phase II - AD 272769 - $9 

Phase III - (classfied and not available to the public) 
Each individual volume, with the exception of the classified volume, 
will be described separately. The major shortcoming of this hand- 
book is its somewhat dated material, however, some of the data is 
the only data available. 
3.2.2.1 Compendium, Phase I, Part I, Properties of Fluids 


This volume of the handbook, while not directly useful to the 


hardware design of superconducting generators and motors, is 
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described to provide a complete picture of the document. The 
data is provided in both graphical and tabular form and covers 
the temperature range from room temperature to near absolute 


zero. The properties and fluids covered are: 


density helium 
expansivity hydrogen 
thermal conductivity neon 

specific heat nitrogen 
transition heats oxygen 

phase equilibria air 

dielectric constants carbon monoxide 
adsorption fluorine 
surface tension argon 
viscosity methane 


3.2.2.2 Compendium, Phase I, Part II, Properties of Solids 


This volume of the handbook provides graphical data on thermal 
expansion, thermal conductivity, and specific heat of a multitude 
of engineering materials too numerous to list individually. The 
properties are covered in the temperature range of 300°K to 
approximately 4°K. 
3.2.2.3 Compendium, Phase I, Part III, Bibliography of References 

This volume of the handbook provides all the references used 
for the data in Parts I and II. It is cross indexed by both 
material and property for both solids and fluids. Since the entire 
handbook was published in 1961, many of the references are dated, 
but as was mentioned earlier may still be the only data available. 
3.2.2.4 Compendium, Phase II 

This volume of the handbook contains graphical data over a 
erate ty of temperature ranges, dependent on the source, for the 
following properties: 


(1) Compressibility factor of gases 
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(2) Velocity of sound and entropy of fluids 

(3) Electrical resistivity of solids (53 pure metallic elements) 

(4) Thermal conductivity of solids (44 pure metallic elements, 
36 non-ferrous alloys, 9 ferrous alloys and 4 flasses and 
plastics). 


3.2.3 Advances in Cryogenic pap iieem tne oe 


This is a book which has been published annually since 1955. 
It contains the papers presented at each annual Cryogenic Engi- 
neering Conference sponsored by the National Science Foundation. 
Since the entire spectrum of cryogenic engineering is covered, 
there are inevitably some papers on properties of engineering 
materials in each issue. Each volume provides a subject index 
for ease in use. While the data provided in each volume is 
limited, a quick search through the subject index of the most 
recent volumes may provide some useful new property data to the 


designer. 


Bee. 4 Proceedings of the Applied Superconductivity Contereneee 


This book, as with Advances in Cryogenic Engineering, contains 


papers presented at an annual conference, some of which contain 
data on cryogenic properties of engineering materials. The book 
contains a subject and author index. 

Recently, by mutual agreement, the Applied Superconductivity 
Conference will be held on even numbered years starting in 1974 
while the Cryogenic Engineering Conference will be held on odd 
numbered years starting in 1975. This will create one volume of 
papers on cryogenics each year and should provide a small but 


useful source of new property data. 
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3.2.5 National Bureau of Standards Monographs 


The following subsections will describe three of the NBS 
monographs devoted to specific areas of cryogenic properties of 
engineering materials. While these three monographs are not all 
the monographs dealing with cryogenics, they appear to be the most 
useful to the superconducting generator and motor designer. It 
is anticipated that in the future, as more property data is 


generated, more monographs on the subject will be published. 


2 
3.2.5.1 NBS Monograph 13,:-Mechanical Properties of eeeeetiral « aD, 


Materials at Low Tempera tunes 


This book contains graphical data on certain properties of 
the more commercially available ferrous and non-ferrous alloys in 
the temperature range of 300°K to O0°K. The properties covered are 
tensile strength, yield strength at 0.2% offset, elongation and 
impact energy. Every curve throughout the text is referenced to 
allow the user to check the original work. While the scope of this 
monograph is rather narrow, it can provide a starting point for 


the designer in the selection of structural materials. 


3.2.5.2 NBS Monograph 101, Low Temperature Mechanical Properties of (28) 


Copper and Selected Copper Alloys 


This book contains graphical data on certain mechanical pro- 
perties of copper and some of its alloys in the temperature range 
of 525°K to 0°K. The mechanical properties are: 


’ yield strength 
tensile strength 
elongation 
reduction in area 
hardness 
impact energy 
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creep 

fatigue behavior 

modulus of elasticity 

modulus of rigidity 
The book is divided into four sections: the first for quick 
reference use for those interested in average values, the second 
with data from most of the investigators who have published 
results on the mechanical properties of copper and its alloys, the 
third with tables classifying the investigations not included 
in section two, and the fourth which lists all references used. 


This monograph is a very complete reference work and can be 


extremely useful. 


3.2.5.3 NBS Monograph 131, Thermal Conductivity of Solids at (29) 


Room Temperature and Below 


This monograph covers the one property of thermal conductivity 
for nearly all solid materials from room temperature to approximately 
0.2°K. The solid materials include elements, alloys, commercial 
metals, semiconductors, minerals, polymers, and glasses. The experi- 
mental methods used in deriving the data are discussed and a com- 
plete bibliography is provided. Despite the limited property scope 
of this monograph, it is a very complete work on its subject. 
ers) pe osenic Related Periodicals and Journals 

Aside from occasional technical papers on cryogenic properties 
of engineering materials which occur in several of the engineering 
journals, there is a handfull of magazines published on a regular 
basis which deal exclusively with the area of cryogenics. While 
none of them are devoted entirely to material properties, they do 


provide insight into the availability of commercial materials and 
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a feel for the current state-of-the-art in engineering material 
uSage. These periodicals and journals are described briefly in 


the subsequent sections. 


See gl Cryogenics, the International Journal of Low Temperature 
Engineering and Research 


This monthly journal is published by the IPC Science and 
Technology Press, Ltd., IPC House, 32 High Street, Guilford, 
Surrey, England. The price per issue is $6.50 and an annual 
Subscription costs $65.50. The journal publishes original papers 
from all over the world on every aspect of cryogenics. It also 
contains original research and technical notes as well as notes 
On new equipment, production techniques and forthcoming cryogenic 


related conferences. 


3.3.2 Cryogenic Technology, Official Journal of the Cryogenic 
Society of America 


This journal is published bimonthly by Value Engineering 
Publications, Inc.,°825 South Barrington Avenue, Los Angeles, 
California, 90049. It is purely an industrial magazine which 
contains advertisements and a few small technical articles. The 
current prices are $3 per issue and $15 per year. 

3.3.3 Cryogenics and Industrial Gases 

This journal is published bimonthly by Business Communications, 
Inc., 2800 Euclid Avenue, Cleveland, Ohio, 44115. It also isa 
purely industrial magazine but with more emphasis of industrial 
interest concerning cryogenic gas storage, transportation, and 
use. The journal is provided free of charge to management and 


technical personnel who deal in the area of low temperature technology. 
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3.3.4 LNG/Cryogenics, Journal of Refining, Processing, Transportation 
and Storage Technology 


This journal is published bimonthly by Barrington Publications, 
Inc., 825 South Barrington Avenue, Los Angeles, California, 90049. 
It is very much like the previous two journals in that it is an 
industrial magazine with both advertisements and short articles. 

It is currently provided free of charge to people who deal in low 


temperature technology. 


. 


eo. seenmlletin Of the Internationaleinseitute of Refrigeration 


This bulletin is published bimonthly by the Institut Inter- 
national Du Froid, 177, Boulevard Malesherbes, 75017 - Paris, 
France. Its format is English and French on alternate pages and 
it contains either articles or short paragraphs on current research, 
reviews of new books and papers, and announcements and news of 
interest concerning cryogenics. At the end of each year, an index 
is published to provide for reference usage of the previous six 
issues. To receive the bulletin requires becoming a member of the 
International Institute of Refrigeration which costs the equivalent 


of 130 francs per year. 


3.3.6 Communications from the Kamerlingh Onnes Laboratory of the 
University of Leiden 


This small journal is published bimonthly by the Kamerlingh 
Onnes Laboratory. Each issue contains three papers by the labora- 
tory staff personnel. The papers tend to be theoretical physics 
more than anything else, but on occasion a materials property paper 
will be presented. Every other year a listing of the papers pre- 


sented during the previous two years is published. The journal is 
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sent free of charge to those requesting to receive it. 
3.3.7 eeveral eneineerine Journals 

The following is a list of some of the engineering journals 
carried by most engineering libraries which on occasion have papers 
on cryogenic properties of engineering materials: 


(1) IEEE Transactions on Power Apparatus and Systems 


(2) American Society of Heating, Refrigeration, and Air Conditioning 


Engineers Journal 
(3) American Society for Metals, Transactions 
(4) Journal of the American Ceramic Society 
(5) Transactions of the American Society of Civil Engineers 


(6) Transactions of the American Society of Mechanical Engineers 
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CHAPTER 4 


CRYOGENIC PROPERTIES OF MATERIALS 


4.0 Background 


As was shown in Chapter 3, most data on cryogenic properties 
of structural materials is scattered throughout numerous books and 
periodicals making it difficult for the designer to gain an appre- 
ciation of the wide range of materials available to him with their 
equally wide range of property values. This chapter is constructed 
to provide such an appreciation by consolidating cryogenic pro- 
perty data from many references into a relatively concise package. 
Through the use of the information provided here, the designer will 
be able to intelligently eliminate many materials for better reasons 
than simply saying it has never been used before and at the same 
time may find that a material he might have never considered other- 
wise will serve his needs. 

The chapter is laid out in the following order. The first part 
contains a brief but hopefully valuable explanation of the different 
kinds of materials and for these materials a discussion of methods 
by which the accepted classification societies have classified the 
alloys either by major alloying elements or by metallurgical struc- 
ture. There is also an explanation of the temper designation system 
used for light-weight alloys. This information is provided only as 
a background for the designer who is undoubtedly familiar with the 
different subdivisions of alloys, but may not always have the details 


at his fingertips as a metallurgist might. 
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The second portion of this chapter consists of remarks re- 
garding the temperature dependence of the properties of the materials 
along with remarks on how much data is available in the literature. 
The last portion of the chapter consists of seventy-six tables 
consolidating all the property data examined. These data tables 
provide property data at room temperature and at the lowest tempera- 
ture listed in the reference. Where there is sufficient data the 
materials are divided into their different alloy classes, and where 
there is not much data, the alloy classes are left out. Each entry 
in the data tables is referenced to its source where further detail 
may be obtained. In addition, a bibliography of data references is 


provided following the tables. 


4.1 Alloy and Temper Designation Systems 


4.1.1 Aluminum and Aluminum Allo g (712,30) 


On 1 October, 1954, the Aluminum Association adopted a four 
digit numbering system to identify different aluminum alloys. With 
the exception of the few aluminum alloys which also have tradenames, 


this system is almost universally used. The four digit system is as 


follows: 

XXX 4X), 
where xX, indicates the alloy series and, hence, the major constituents, 
xX, indicates a variation in the basic alloy composition and X, and X), 


indicate either the alloy number within its series or the purity level. 
The first digit, Xs can be from 1 to 8 and designates the 1000- 


series through the 8000-series aluminums. ° These different series are: 
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Jxxx series - In this series all compositions are at least 99% pure 


2XXX 


3Xxx 


4xxx 


5xxx 


6xxx 


7XXxX 


8xxx 


series 


series 


series 


series 


series 


series 


series 


aluminum. The second digit indicates the control 
exercised over impurities. If this number is zero, 
there was no control, and if this number is from one 
through nine some special control was used. The last 
two digits indicate the minimum aluminum percentage in 
excess of 99% to the nearest 0.012. 

In this series the predominant alloying element is 
copper. The last two digits in this and all subsequent 
series indicate merely a specific alloy number within 
its series. 

In this series the predominant alloying element is 
manganese. 

In this series the predominant alloying element is 
silicon. 

In this series the predominant alloying element is 
magnesiun. 

In this series the predominant alloying elements are 
both magnesium and silicon. 

In this series the predominant alloying element is 
Zinc. 

In this series the predominant alloying elements are 


any elements not included in the other series. 


In addition to the four digits used to identify each aluminum 


alloy, a temper designation code usually is included with the alloy 


number. 


This code system is explained in section 4.1.5. 
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lg 2 araeg | ON yes 
There are four general classes of structural steels: carbon 

steels, high-strength low-alloy steels, low-alloy steels and stain- 


(30) 


less steels. For the eee of this thesis, the first three 
classes will be grouped together and referred to from now on as 
construction steels while the stainless steels will be referred to 
specifically as stainless steels. Steels have been classified by 
two organizations, the American Iron and Steel Institute (AISI) and 
the Society of Automotive Engineers (SAE). The number names given 
to steels by these two organizations are identical for most steels. 
As a result of this fact and the way the steels were named in the 
data references, in the body of this chapter and the data tables, 
construction steel names will be preceded by AISI/SAE where appropriate 
and stainless steel number names will be preceded by AISI. 

4.1.2.1 Construction Steels 


A basic numbering system for these steels as established by the 


American Iron and Steel Institute and the Society of Automotive 


Engineers is as Peoeeee”) 

AISI/SAE 

Number Average Alloy Content, 4% 
10xx Plain carbon steel 
1lilxx Free cutting carbon steel 
13xx Manganese steel, 1.75 Mn 
Z5xx Nickel steel, 3.5 Ni 
25xx Nickel steel, 5.0 Ni 


31xx Nickel-Chromium steel, 1.25 Ni, 0.65-0.8 Cr 
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pS8xx Nickel-Chromium steel, 3.5 Ni, 1.55 Cr 

40xx Molybdenum steel, 0.25 Mo 

41xx Chromium-Molybdenum steel, 0.5-0.95 Cr, 0.2 Mo 
43xx Ni-Cr-Mo steel, 1.8 Ni, 0.5-0.8 Cr, 0.25 Mo 

46xx Nickel-Molybdenum steel, 1.8 Ni, 0.25 Mo 

47xx Ni-Cr-Mo steel, 1.05 Ni, 0.45, 0.2 Mo 

48xx Nickel-Molybdenum steel, 3.5 Ni, 0.25 Mo 

50xx Chromium steel, 0.3-0.6 Cr 

51xx Chromium steel, 0.8-1.65 Cr 

61xx Chromium-Vanadium steel, 0.8-0.95 Cr, 0.1-0.15 V 
81xx Ni-Cr-Mo steel, 0.3 Ni, 0.4 Cr, 0.11 Mo 

86xx Ni-Cr-Mo steel, 0.55 Ni, 0.5-0.65 Cr, 0.2 Mo 

87xx Ni-Cr-Mo steel, 0.55 Ni, 0.5 Cr, 0.25 Mo 

92xx Silicon-Manganese steel, 1.4-2.0 Si, 0.65-0.85 Mn 
93xx Ni-Cr-Mo steel, 3.25 Ni, 1.2 Cr, 0.12 Mo 

94xx Ni-Cr-Mo-Mn steel, 0.45 Ni, 0.4 Cr, 0.12 Mo, 1.0 Mn 
97xx Ni-Cr-Mo steel, 0.55 Ni, 0.17 Cr, 0.2 Mo 

98xx Ni-Cr-Mo steel, 1.0 Ni, 0.8 Cr, 0.25 Mo 


In each of the above AISI/SAE numbers, the xx gives the carbon 
weight content of the steel in per cent. In other words xxl0 means 
0.1% carbon and xx20 means 0.2% carbon. Also, some of the steel 
numbers may be followed by the letter H meaning that the steel has 
been hardened to some depth within the material. 

4.1.2.2 Stainless swecta 


There are three major groups of stainless steels established 


in accordance with their metallurgical structure. Martensitic stain- 
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less steels derive their name from the martensite component of 

the material. They are body-centered cubic in structure and are 
magnetic alloys. Ferritic stainless steels derive their name from 
the ferite component of the material. They are also body-centered 
cubic in structure and are magnetic alloys. Austenitic stainless 
steels derive their name from the austenite component of the material. 
Unlike the other two there are face~centered cubic and non-magnetic. 
Within each of these groups, the American Iron and Steel Institute 


has a separate number for each alloy. 


4.1.3 Titanium and Titanium Alloys **?? 


Titanium and its alloys are classified by their metallurgical 
structure as are the stainless steels. There are three major 
groups. Alpha titanium alloys are predominantly hexagonal-close 
packed (a phase) and this includes pure titanium. Alpha-beta 
titanium alloys are a mixture of hexagonal-close packed (a phase) 
and body-centered cubic (8 phase) structures. Beta titanium alloys 
are predominantly body-centered cubic (8 phase) in structure. 
Titanium alloys are named by listing the percentage of the major 
alloying elements and their chemical symbol. In other words 
Ti-5A1-2.5Sn contains 5% aluminum and 2.5% tin as the major 


alloying elements. 


4.1.4 Other Light Metals and Ailes 2? 


The American Society for Testing and Materials (ASTM) has a 
recommended codification system for light metals and alloys. The 
only materials found in researching this thesis which used this 


system were the magnesium alloys. However it is possible that other 
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alloys also use this system and may be encountered in the future. 
The following letters are used to represent the various alloying 


elements: 


A - Aluminum M - Manganese 
B - Bismuth N - Nickel 

C - Copper P - Lead 

D - Cadmium Q - Silver 

E - Rare earth R - Chromium 
F - Iron S - Silicon 

G - Magnesium Je Taig 

H - Thorium Y - Antimony 
K - Zirconium (5S oak: 

L - Lithium 


As an example of this system, take the magnesium alloy ZK51A. 
The Z represents the alloying element zinc, the K represents the 
alloying element zirconium, the 5 means the alloy contains 5% 
zinc and the 1 means the alloy contains 1% zirconium. The A 
indicates that this is the first of these alloys so there might 
also exist later modifications of the alloy such as ZK51B and 


ZK51C. 


4.1.5 Temper Designation System for Light Metals and Allo ah 


As with the codification system for light metals and alloys, 
ASTM has established a recommended temper designation system. As 
was mentioned in section 4.1.1, this system is used with aluminum 
alloys and it was found while searching for data to also be used 
by the magnesium alloys. 

The temper designation follows the alloy designation and is 
separated from it by a dash. The basic system is as follows: 

-F As-fabricated 


-0 Annealed, recrystallized (wrought products only) 





-H2x 


~H3x 


=12 


-T3 


~-T4 


-T6 


-T/ 


-T8 


~-T9 
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Strain-hardened only (-12, quarter hard; -14, half hard; 
~18, full hard; -19, extra hard) 


Strain-hardened to harder temper and then partially 
annealed to strength indicated (second digits have 
same significance as in -Hlx series) 


Strain-hardened to temper indicated (same as -H1x 
series) and then stabilized by low temperature 
heating to increase ductility 


Solution heat-treat (an unstable temper), used only 
with those alloys which age spontaneously at room 
temperature after solution heat-treatment 


Treated to produce stable tempers, other than -F, -0O, 
or ~H, with or without supplementary strain-hardening 
(followed by one or more digits) 
Annealed (casting products only) 


Solution heat-treated, and then cold worked, then 
naturally aged 


Solution heat-treated and naturally aged to a sub- 
stantially stable condition 


Artificially aged only (without prior solution heat- 
treatment) 


Solution heat-treated and then artificially aged 
Solution heat-treated and then stabilized (aged beyond 
the point of maximum hardness to control growth or 


residual stress) 


Solution heat-treated and cold worked, then artificially 
aged 


Solution heat-treated and artificially aged, then cold 
worked 


-~T10 Artificially aged and then cold worked (castings only) 


For the various -H and -T tempers, sometimes there are more following 


digits than mentioned above. These extra digits indicate special 


sets of properties too numerous to mention here, however, this 


information may be found by referring to the latest revision of 
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ASTM Designation B296. 


4.2 Discussion of Cryogenic Properties of Materials 
4.2.1 Mechanical Properties 


4.2.1.1 Tensile Properties 

For the purposes of this discussion, the following properties 
are grouped under the category of tensile properties: yield 
strength, ultimate tensile strength, modulus of elasticity, propor- 
tional limit, Poisson's ratio, percentage elongation and percentage 
reduction in area. 

It is true for most materials that yield strength, tensile 
strength, modulus of elasticity and proportional limit all increase 
as the testing temperature decreases. Since the stress that a given 
machine part will be required to withstand will vary widely depending 
on the function of the part, the initial criteria of material selec- 
tion is best based on the ductility of the material at low temperature. 
Generally, the ductility of most materials decreases as the testing 
temperature decreases. However even this criteria may be mitigated 
somewhat if the ductility of the material is not that crucial. 

There is another important factor to be considered in the 
selection of which material to use. The fewer impurities, inter- 
stitial elements, amount of inclusions and surface discontinuities 
in the material, the better the ductility of the material at low 
Peneererures..o- This statement is true of all materials and 


must be considered since the property data available seldom 


specifies the purity of the material. 
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4.2.1.1.1 Aluminum and Aluminun Alloys 


Tables 4.1, 4.2, 4.17 and 4.25 give the tensile properties 
of several aluminum alloys. The 1000, 2000, and 5000 series 
alloys have the greatest ductility at low temperatures. The 
7000 series alloys are also reasonably ductile at low tempera-~ 
tures except when tested in sheet form where they become belehie, = 

With regard to strength, the 2000, 5000 and 7000 series alloys 
have the highest yield and ultimate tensile strengths at low 
temperatures. The 5000 series have the added advantage of being 
weldable. Of the alloys within these series, those which are 
solution treated and/or artificially aged appear to be the 
strongest. However, as was mentioned earlier, this high strength 
may not be necessary for all machine parts. 

The cast aluminum alloys are considerably poorer than all the 
other aluminum alloys with regard to both strength and ductility. 
This is true at room‘temperature and doubly true at cryogenic 
temperatures. These materials are so brittle at cryogenic tempera- 
tures ~ on the order of 1% to 5% elongation at 20°K - that for 
all practical purposes, they may be eliminated from consideration. 
4.2.1.1.2 Copper and Copper Alloys 

Tables 4.3, 4.4 and 4.18 give the tensile properties of copper 
and copper alloys. From the data available, it appears that all 
the copper alloys have excellent ductility at low temperatures. 

The strongest alloys are the copper-silicon and copper-beryllium 
alloys. Therefore, depending on the strength required, this 


entire class of material is excellent for low temperature use in 
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the area of tensile properties. 
4.2.1.1.3 Nickel and Nickel Alloys 

Tables 4.5, 4.6, and 4.19 givethetensile properties of 
nickel and nickel alloys. The least ductile alloys at low tempera- 
ture are Inconel X, S-Monel, René 41, Waspaloy, AL-718 and L-605, 
however, they may still have sufficient ductility for certain 
cryogenic uses. All of these materials with the exception of pure 
nickel have extremely high strengths at low temperatures. These 
alloys, often referred to as "superalloys", were originally developed 
for high temperature use and therefore may best be used for those 
parts of a machine which will be subjected to both high and low 
pemverarures. °° -> 
4.2.1.1.4 Ferrous Materials 

Tables 4.7, 4.8, 4.20 and 4.25 give the tensile properties of 
ferrous materials. The only group of ferrous materials which have 
been used for low temperature structural applications have been 
the austenitic stainless steels and the data in the tables demon- 
strates the reason. All the construction steels and martensitic 
Stainless steels are extremely brittle at low temperatures. Even 
the austenitic stainless steels, AISI 202, AISI 304L, AM-350, 
AM-355, Tenelon and 17-7PH are probably too brittle for use at low 
temperatures. However, all the remaining members of this class have 
good low temperature ductility. With regard to strength, all 
ferrous materials including those with low temperature brittleness 


are extremely strong and compare favorably in this area with the 


nickel alloys. 
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aecnisi.s> Titanium and Titanium Alloys 


Tables 4.9, 4.10, 4.21 and 4.25 give the tensile properties 
of titanium and titanium alloys. Of all the alloys of this type, 
only three appear to have adequate ductility for low temperature 
use - pure titanium and Ti-5A1-2.5Sn of the alpha group and Ti-6A1-4V 
of the alpha-beta group. Ti-6A1-4V, while its percentage elongation 
is lower than the other two, has been used for helium pressure 


(32) 


bottles in aerospace applications. Ti-5A1-2.5Sn on the other 
hand is weldable making it an even more attractive material. 
All of the titanium alloys are extremely strong both at room and 
low temperatures, but possibly the overriding virtue of these 
alloys is their low weight for their high strengths. 
4.2.1.1.6 Miscellaneous Metals 

Tables 4.11, 4.12, 4.22 and 4.25 give the tensile properties 
of other miscellaneous metals found in searching for data. The 
magnesium alloys have strengths in the same range as many of the 
copper alloys, but their ductility is considerably less both at 
room and low temperatures. The cobalt alloys have extremely high 
strengths, but have poor low temperature ductilities. Tantalum 
retains high ductility at low temperatures and is moderately strong 
while columbium is extremely brittle at low temperatures. In general, 
it is safe to say that these metals offer no mechanical advantage 
over the more available alloys. 
4.2.1.1.7 Composite Materials 


Tables 4.13, 4.14 and 4.23 give the tensile properties of 


composite materials. Giventhat there are so many composite 
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materials and so relatively little data available, it is impossible 
to make any meaningful statements on these materials. From the 
limited data in the tables it appears that the specific materials 
which have been tested are brittle at all temperatures even 
though some of them have surprisingly high strengths at room and 
low temperatures. 
4.2.1.1.8 Polymers 

Tables 4.15, 4.16 and 4.25 give the tensile properties of 
polymers. There is even less data available on polymers than on 
composite materials. Saeiee of the few polymers covered, some 
of which are very ductile at room temperature, all are brittle 
and have low strengths at low temperatures. 
4.2.1.2 Torsional Properties 

There are three properties grouped under the category of 
torsional properties: shear yield strength, shear ultimate 
tensile strength and modulus of rigidity. The little property 
data that was found is presented in Tables 4.26 and 4.27. There 
is definitely a need for more data in this area, particularly 
for use in shaft design. Current industrial practice in shaft 
design is to modify either the tensile yield strength of ultimate 
tensile strength of a material by an appropriate numerical factor 
to yield a safe maximum shear stress which the shaft material must 
be able to withstand. These numerical factors are based on years 
of experience, but until such experience is gained in superconducting 
generator and motor design, the designer will need torsional data 


which is not available today. 
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4.2.1.3 Notch Toughness 

Tables 4.28 through 4.40 provide data on the notch toughness 
of many materials. The major difficulty in evaluating the notch 
toughness of a material, as was mentioned in Chapter 2, is the lack 
of uniformity in testing methods and lack of agreement between 
metallurgists as to which test is a true measure of the toughness 
of a material. All of the data found fell into the two categories 
of impact energy or notch tensile strength. Even within these 
two categories there were variations. Impact energy in foot-pounds 
was provided from the following different tests: 

Charpy V-notch test 

Charpy K-notch test 

Charpy U-notch test 

Charpy Key-hole test 

Izod test 

Unspecified impact test 
The notched tensile tests were equally diverse since the notches 
used are not all the same. Each notch was specified in terms of a 
stress concentration factor defined in reference 13, but the values 
range from K=3 to K-21. 

What all of this implies is that it is extraordinarily 
difficult to be able to generalize on the notch toughness of 
materials relative to each other even with the large amount of 
data available in the tables. Several materials such as the 
austenitic stainless steels, Ti-5A1-2.5Sn, Ti-6A1-4V, and some 
of the magnesium alloys have been used at cryogenic tempera- 


p22 529534) and have demonstrated adequate notch toughness 


tu 
for their particular use. However, taking the magnesium alloys 


as an example, the data in Table 4.38 would seem to imply that 
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they have very poor toughness at room and low temperatures 

based on their impact energies. Many of the references examined 
state that specific materials have good toughness at low tempera- 
tures, but do not specify for what use and do not substantiate 
their claim with data. Therefore for the purposes of the designer, 
aside from restricting himself to those materials which have 
already been used, the best alternative may be to examine the 

data for which materials have the highest impact energies 

and notch tensile strengths and then attempt to design the part 


(32) 


in question to avoid as many stress concentrations as possible. 
4.2.1.4 Fatigue Properties 

There are four properties grouped under this area: the S-N 
curve, the endurance limit, fatigue strength and the notch sensi~ 
tivity index. The data found is presented in Table 4.41 through 
Table 4.52. Here again as with notch toughness, it is very diffi- 
cult because of the amount of data and the way the data is given 
to be able to draw any significant conclusions. All of the data, 
with the exception of Table 4.52, which gives the endurance limit 
of a mere four aluminum alloys, was found as fatigue strength or 
notch Mise strength versus life cycles. As was explained in 
Chapter 2, fatigue strength is a property derived from the S-N 
curve, so it would seem more useful for the data to have been 
presented as S-N curves. Also, the data found is for tests within 
a relatively narrow band of stresses with only flexure and axial 
loads considered. Each group of test data includes the value of 


the stress ratio, R, which is defined as the minimum stress divided 
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by the maximum stress. 

In any case, this is the data available today and as long 
as the fatigue loads of the part being designed fall within the 
constraints of the data, the data will be useful. It is felt that 
this is an area of material properties where extensive further 
investigation is needed, particularly as the potential usefulness 


of superconducting generators and motors grow. 


4.2.2 Thermophysical Properties 


4.2.2.1 Thermal Conductivity 


Tables 4.53 through 4.61 present the large amount of data 
on thermal conductivity of various materials in BTU/HR-FT-°F. 
Along with the tensile properties of materials, this property 
Seems to be one of the most heavily researched. In general the 
thermal conductivity of a material drops dramatically with tempera- 
ture with the four exceptions of OFHC Copper, pure nickel, pure 
silver and pure gold which have large increases with decreasing 
temperature. Not surprisingly, the groups of materials with the 
highest thermal conductivity at room and low temperature are 
the aluminum and copper alloys. Most of the other materials have 
low temperature thermal conductivities on the order of 1 BIU/HR-FT-°F 
or less with the composite materials and polymers Haga the 
smallest values. 
bem opectite Heat 

Table 4.62 gives the almost non-existent experimental data 
on specific heat of materials at low temperatures. The reason for 


this lack of hard data most probably lies in the fact that there 
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are accepted analytical methods such as the Debye equations for 
approximating the specific heat of solids at all temperatures. 
At the present time, these methods seem to be the only alter- 
natives for the designer. 
4.2.2.3 Linear Thermal Expansion Coefficient 

Tables 4.63 through 4.70 give data on the linear thermal 
expansion coefficient of various materials. This property, as 
with the tensile properties and thermal conductivity has been 
heavily researched. Almost all of the data found was derived 


from the following equation: 


7 length at testing temp. - length at room temp. 
om length at room temp. 


The few exceptions to this are the data where the coefficient 
is normalized to absolute zero. In other words the coefficient 
is assumed to be zero at O°K, thus creating a non-zero value at 
room temperature. 

Generally speaking, the alloys with the greatest contraction 
at low temperatures are the aluminum alloys with coefficient values 
in the range of -0.004 inches per inch. The materials with the 
least contraction at low temperatures are the titanium alloys and 
the polymers with coefficient values in the range of -0.001 inches 
per inch or less. Of the remaining alloys, copper alloys and 
ferrous materials have generally greater low temperature contraction 
than the nickel alloys. The only group of materials which has a 
wide spread of coefficient values are the composites whose coeffi- 
cients range from greater than those of the aluminum alloys to less 


than those of the titanium alloys. 
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4.2.2.4 Density 


Absolutely no data on cryogenic temperature density of 
materials was found. While this seems surprising, the designer 
may obtain a good low temperature approximation by using the 
room temperature density available in any handbook, along with the 
linear thermal expansion coefficient for a hypothetical bar of 


unit cross-sectional area and unit length. 


4.2.3 Electrical Properties 


4.2.3.1 Electrical Resistivity 


Tables 4.71 through 4.75 give the limited data available on 
the electrical resistivity of various structural materials. All 
of the data, regardless of how presented in its source, has been 
converted to the units of ohm-meter. From the data available, the 
best electrical conductors at low temperature are the aluminum and 
copper alloys just as they are at room temperature. In addition, 
within these two classes of materials, pure aluminum and pure 
copper are better conductors than most of their alloys. 

4.2.4 Magnetic Properties 

The properties which are grouped within this area are: 
permeability, the hysteresis curves, the normal magnetization 
curves and the saturation magnetic field intensity. Table 4.76 
contains the only data found. This lack of data is most probably 
a result of the fact that interest in superconducting generators 
and motors is relatively new combined with the fact that most 


sturctural materials which have been used or are being considered 


for use at cryogenic temperatures are non-magnetic materials 


with magnetic permeabilities on the order of free space. 


80. 





DATA TABLES 


81. 





82. 


CieO7c) 


(1,072) 


Ci507¢) 


(4,2) 


(1.2) 
C4.$2) 
Q1,.92) 
(4.2) 
(1,02) 
(4,02) 
C4,.SL) 


C1,S2) 


"ISd UF sXkoTTy wnupunty jo y3B8ue73g aTTSsus], e3eWTITA pue PTEeTA T*y eTqeL 


00070T 


00S26 


OO900T 


OOO0E8 


OOO8E 


000CL 


OOOEL 


OSZEE 


OOSTE 


00087 


O00LC 


00S72 


(dwe3 3saMoT) 


syn 
9 


(LY) 


(Lu) 


(LY) 


(Lu) 


(LY) 
(1a) 
(Lu) 
(14) 
(1a) 
(LU) 
(1a) 


(Lu) 


O0SZL9 
OSScZ 


O0ZcOL 


00099 


O00LC 
0008S 
0008S 
OO0E? 
O006T 
OOO8T 
OO09T 


OOOET 


(dwe3 iaaddn) 


san 
9 


(1.02) 


C1,07) 


(1,02) 


C1,$2) 


C102) 
(4,92) 
(4.2) 
(4,92) 
(1,02) 
(1,02) 
(1.SZ) 


QI,$Z) 


OO0SS8 


009€8 


OSL78 


0009S 


OOOTT 


000¢S 


OOOZLS 


OO0SSZ 


000cC 


00022 


OOS9T 


OSic9 


(dua3 3SaMoT) 
A 
AAS 


(Lu) 


(Lu) 


(Lu) 


(Iu) 


(Lu) 
(Lu) 
(14) 
(1d) 
(Lu) 
(LY) 
(14) 


(Lu) 


0086S 


OOTS9 


00699 


OOOEY 


OOOOT 
00077 
00097 
O0SZC 
OSZZT 
OO09T 
O007T 


000S 


(due3 azeddn) 


oTA 
PTF vs 


o3szoqx § = 
P J (s) 7% 7TOC 


ISIBASUBIA 
(foe ce 


TeuUT pnyzATsuot 
Zeoys © = 
Y (g eyo 7TOZ¢ 


pepn1a3zxe 
‘pes10y ‘peT{tor 
‘1e é = 
q (1) ™ 7TOC 


Joous § 


umMeIp ‘paT{To1r 
‘ze € oe 
q (1) 9 7EOG 


req (7) 8L-TT02 


req (zy EE-TTOZ 


aeq § - 
q (967) StH OOTT 


aeq § _ 
q (961) 7TH OOTT 


(L) 


(geo TH OOFT 


TVIYALVN 





83. 


(°3U09) [Sd UF SAOTTY WNUTUNTY Jo YyIBuUeAIs eTTSUe] eIeWFITN pue PTPTA T’y eTqeL 


(1,07) 


(1,02) 


(1,02) 


(1,02) 
C1, $2) 
(1,02) 
(1,07) 
(1,02) 
Q1.$2) 


(1052) 


(1,SZ) 


Q1,2° 7) 


(1,SZ) 


OOELOT 


OOOTTL 


OO090T 


OOOTTT 


00094 


OO000T 


OOOOTT 


OOOOTT 


000SZ 


00082 


00026 


000S6 


00028 


(due3 3SeMoT) 


s3n 
aa 


(14) 


(Ly) 


(14) 


(1a) 
(Ia) 
(Iu) 
(Ia) 
(Ia) 
(Iu) 


(La) 


(Lu) 


(Lu) 


(Lu) 


00769 


OOO0EL 


008S9 


OOSTZ 
OOOTE 
OOOEZL 
OO00E8 
OO00ES8 
O00E9 


0006S 


00002 


00069 


00002 


(due3 asddn) 


$s 3n 
aaa 


(1,072) 


C07) 


(1,02) 


(1.07) 
Q1,$2) 
(1.02) 
(1.07) 
(1,02) 
(1.2) 


(1,SZL) 


(1.52) 


C1.2°7) 


(4.S2) 





OOSSZL 


00082 


00289 


OSSSZ 


OOOST 


000S8 


00026 


00026 


0002S 


OoOTS 


000S8 


00028 


0000Z 


(due 3seMoT) 
A 
PARA Oe 


(Lu) 


(Ia) 


(Lu) 


(Ia) 
(Ia) 
(Ia) 
(Ta) 
(La) 
(Ia) 


(Lu) 


(Lu) 


(Iu) 


(La) 


SL764 


0009S 


O06E4 


OSE¢S 
OOOTL 
O00E9 
00082 
00072 
OOOTS 


OOOZLE 


O00E9 


00079 


OO0T9 


(dus3 xzoddn) 


r 
PIOTA 


€ 
(8st 68 *Z‘°S) 
azeq § = 
q (7) & 7Z0Z 


qooys 


2oao0ys 


é 


zeq 
71-7702 


VSIVDASUPITQ 


(LTS) 


tL-7202 


[eutpnyzTsuoT, 


€ 


(LT*S) 


ul COC 


req "(077202 


(8) 


T8L-TZ02 


qeauUs "(gy 92-0202 


zeq 


xeq § 


(8) 


CZ 


9L-0202 


: ) T9L-8T0Z 


req “(py TIL L102 


ajzetd § 


‘pesios * 


VSAIDASUPIAQ 
a3eqTd "(gy ES9L-9TO7 


[eut pn3zypsuoT 


(8 


y IS9L-7T0e 


peTror 


(Z) 


91-7TOZ 


TVIYALVW 


== & 





84. 


(°3U05) ISd UF sAOTTY WNUTUNTY Jo yYIBUEAIS ST}TSUS] oJeWFITH pue PTETA T'y STQeL 


VSTIVASUPBITI 

(1,07) 00566 (LY) 00589 (1,07) OOOTZ (LY) OO00SS Jooys "(gy 481-6122 
TeuT pny yFsuotT 

(3.07) 00986 (LY) 00989 (3,02) 00972 (IY) OOOZLS Jooys "(gy 48-6122 
V9STIVASUBITI 

(1.07) 00096 (LY) 00029 (3,02) 00089 (LY) 0007S Joos "(gy [8L-6T22 
[BUT PNATSuUuoT 

(1,02) 00686 (Lu) 00S29 (1,02) 00699 (IY) 005647 ‘Qooys "(gy [81-6122 
; VSIVASUBII 

(1,02) OO€06 (Lay) OOLLS (3,07) 0072S (LY) OOT8E (g 6c) o92-6 122 
Teut pny ysuot 

(1,07) OOTT6 (LY) OSTS8S (3.02) 000%S (LY) O006E Jooys (gc) 29-622 

(1,02) O00€6 (LY) 00029 (1,02) OO00€9 (LY) 00064 (g) 9b-6 122 

(1.$2) OO0EZ (LY) 0006S (1,SZ) OOOES (LY) OO0€F 1eq (7) T9E-8TC2 

(31.02) 00009 (LY) OOOOE VLVG ON (LY) OOO9E (1) 91-S 202 
TeuT pny TF suot 

(3o7°7) OOOSOT (1Y) OOOEZ (3.7°7) OOOT6 (Ly) 00099 o3eTd "(gy TS8L-7202 

(1,07) 00026 (LY) OOOTL (1,07) OOOLZ (LY) OO00€9 (g) 91-7202 

(duw33 3S9MO0T) (dus3 xzoddn) (dua 3seMoT) (dws azaddn) 
k 
ieeaa ciao pro ra O TVIYALVN 





85. 


(°3u0d) ISd UF SAOTTY WNuTUNTY Jo yAuPAAS STTSUe] SIeUTITN pue PTPTA T'y eTqGeL 


(4052) 
(1,S2) 
(1,SZ) 


CG.) 


(3.7°7) 


(3,S2) 
(1,2) 


(3,62) 


C1,2° 7) 


(1,072) 


(1,07) 


(3,07) 


(1,072) 


00087 


000LY 


OO0EY 


00007 


0008S 


OOOVE 


OOO9E 


OOOEE 


00028 


00028 


00028 


00028 


00028 


(duej 4S9MOCT) 


syn 


9 


(LY) 
(LY) 
(LY) 
(LY) 
(LY) 
(14) 
(LY) 


(Ly) 


(14) 


(Lu) 


(LY) 


(LY) 


(LY) 


OOOOE 


00082 


00062. 


00092 


O00EZ 


O008T 


OOO0ZLT 


OOSZT 


OO0E9 


0008S 


0006S 


0008S 


0008S 


(due azoddn) 


s3n 


D 


(3,52) 
(3,SZ) 
(1.S2) 


(3,92) 


(1,.7°%7) 


(3,92) 
(3,SZ2) 


(1,S2) 


(1,02) 


(1,02) 


(1,07) 


(1,02) 


(1,02) 


00002 


000cT 


OSZCE 


0000 


0000 


O00EC 


OOSOT 


00S8 


O00¢cL 


O00E9 


O00E9 


0009 


00029 


(due 3SeMOT) 
ne 


(LY) 
(La) 
(LY) 
(Ly) 
(LY) 
(La) 
(La) 


(Lu) 


(LY) 


(LY) 


(1a) 


(LY) 


(LY) 


OO009T 


OOOTT 


00092 


000SZ 


O00STZ 


OOSZT 


0008 


0009 


0008S 


0002S 


0002S 


0002S 


0002S 


(due zoddn) 


é 
PIOTA 


ojeTd § = 
T (1) VOOE 


2eq 


azeq § 


zeq 


oqetd § 


azeq § 


‘ajetd * 


‘jeous § 


aeq § _ 
q (1) VOOE 


(82) 
(8) 
(8) 


"(g*2) 


Cg‘ 


(8) 


CZ 


3 TH-cOUE 
2 Os el NOhs 
YTH-EO0E 
CLTH-EOO0E 
y I-00 


Teuzt pn esuot 
TS9L-8T9Z 


VSIBVASUBIT 


(8) 


Jaous § 


qaoys § 


(8) 


C9OL-8TIZ 


TBuTpnyTsuoT 


c9L-8T9Z 


VSIVASUBIQ 


(8) 


[BUT pnjzTsuot 


qJoous § 
(g 


9L-8T9C 


) 2L-8T9¢ 


TVIYALVW 





86. 


(*2u02) ISd UF sAoTTy wNuUTUNTY Jo yIZueAIS eTTSsUa] e2eWTITH pue PTEeTA Ty eTqRL 


(1,02) 


(1,02) 


(1.¢Z) 


(1,02) 


(1,02) 
(1,02) 
C1.$2) 
CI,S2) 
(1,02) 
O1,$2) 
C102) 
C1.$Z) 
CI,.SL) 


(1,62) 


O00T6 


OOSE6 


0008S 


OOEES 


000S8 


OOSSL 


OOOTS 


OOSCY 


00002 


000L7 


0000S 


OOOLE 


00089 


00009 


(due 3SeMOCT) 


sn 
O 


(Lu) 


(1a) 


(La) 


(LY) 


(14) 
(Ia) 
(14) 
(Iu) 
(Iu) 
(La) 
(14) 
(Lu) 
(LY) 


(LY) 


007267 


009L7 


000047 


O0SC74 


00077 


OOS7E 


OOSCE 


0009¢ 


00062 


OOO0CE 


OO09E 


000c¢ 


O00SS 


O00E% 


(dueq aeddn) 


sin 
Oo 


(1,02) 


(4,02) 


(1,SZ) 


(1,02) 


(1,02) 
(1,02) 
CI,$2) 
O1,SZ) 
C1.SZ) 
C1,$2) 
C1,$Z2) 
OI. $2) 
O1.SZ) 


(1,62) 


OO0S9S 


0007S 


00007 


008¢S 


OOcTS 


OOOEEL 


00082 


000cT 


OOOLT 


OOOTE 


OOO8E 


0006 


00067 


O00LY 


(dma AseMoT) 
r 
PLS TS 


(LY) 


(Lu) 


(14) 


(La) 


(14) 
(14) 
(La) 
(Lu) 
(Lu) 
(Ia) 
(14) 
(Lu) 
(14) 


(1a) 


OOSTY 


00¢07 


OOOEE 


OOS6E 


OOS8E 


00S9¢ 


00072 


0006 


0007T 


0009¢ 


O00cE 


0002 


000L7 


OO0O08E 


(dueq aeddn) 
& 
_ ~PI°F 0 


Jesus § 


Jesus § 


Jeeys § 


Jesus § 


ISABASUPIY 
H- 
(cy B® 7205 


TeuytpnyAPsuotT 
(¢) BEH-eS0S 


zaeq § _ 
gq (7) St# €SO0S 


PYSAVGASUPIAQ 


TeuUT pny suotT 


(2761) VERO ESOS 


aeq § = 
q (7 CEH oSOS 


aietTd * 
Les) 


req (1) 072808 


A-cSOS 


req (2) 7EL-0S0S 


teq * (7) 8EH-080S 


zeq § O-0S0S 


(2) 
aeq § - 
q (2? C£0V7 
aeq § _ 
gq (9) StH VOOL 


TVIYALVN _ 





87. 


(*3U09) Isd UF sAoTTy wnupzunTy Jo yAZUeAZS STTSue] oeW_ITN pue PTATA Ty eTqeL 


(1,02) 
(1,52) 
(1,02) 


(1,02) 


Clee 7) 


(1,02) 


Ole 9) 


(1,02) 


(1,02) 


(1.2 ° 7) 


C12" 7) 


(1,SZ) 
(1,52) 


C1oS2) 


00006 


00079 


00008 


OOOLZL 


00098 
00006 


000S8 


00066 


OOOTOT 


000S8 
00028 
00008 
OO00EZL 


0008S 


(due 3 AseMoT) 


syn 


9 


(Lu) 
(Iu) 
(LY) 


(Lu) 


(Lu) 
(Lu) 


(IY) 


(Lu) 


(LY) 
(Iu) 
(LY) 
(LY) 
(Le) 


(Lu) 


OOZLY 


OO0EY 


00007 


00S 8& 


00087 
00064 


0000S 
OO0EL 


OOOTZL 
00 LY? 
OOSLY 
00009 
000SS 


00027 


(due3 azeddn) 


sqn 
se) 


(1,02) 
(1,52) 
(1,02) 


(1,02) 


(1,2° 47) 


(1,02) 


Cle On) 


(1,02) 


(1,02) 


(1,02) 


(1,2°7) 


(1.52) 
(1,52) 


(1,52) 


O00LY 
OOOLE 
O00TZ 


00072 


OOOTY? 
OOOTY? 


000S¥ 


OO0E8 


00062 
000SZ 
00092 
0008S 
OOOLY 


O00EZ 


(due3 3seMoT) 
A 
PLOFA, 


i... _ rE 


(LY) 
(Lu) 
(Iu) 


(Lu) 


(Lu) 
(Lu) 


(Lu) 


(Lu) 


(LY) 
(IY) 
(Ia) 
(Lu) 
(LY) 


(Lu) 


OOS9E 
OOO0CE 
OOOLT 


OOE8T 


OOOV7E 
OOOSE 


OOO8E 


00S179 


00079 
00002 
00022 
0000S 
00007 


00022 


(due3 azeddn) 


A 
PLOF 0 


Joos 


TBUT pNnzATsuoT 


(3S) 


7€H-980S 


1eq (1) ©EH-980S 


azetd § 


2eq 


ozeTd § 


2eq 


Joous § 


azetd § 
1eq 
zeq § 


zeq § 


(6T°8 


L7G) 


0-980S 


Vlas 


TBUTpPNATsSuoT 
e3eTd "(gy E@EH-£80S 


(72) 


‘(3*2) 


ETTH-€80S 


€TTH-€80S 


e9SIVASUPAQ 


(8 


) SEH-£80S 


TeUT pPNITSuUuoT 
FOUS * (9) 6EH-E80S 


( 
(8 


CZ 


zeq § 


(2) 


7) 0- £805 
VEH-9SOS 
(1) 979808 


TVIYALVN 





88. 


(°3U09) ISd UF SAOTTY UNUTUNTY Jo YyIBUaIIg aT{SUaL aIeWTITA pue PTEeTA T'y eTqeL 


(1,02) 


(1,7° 7) 


Q1,S2) 
C1.S2) 
C1,$2) 
C4,$2) 


(3,$Z) 


(1,02) 


(1,07) 
QI, S) 
(1,02) 
(1,02) 


(1,$Z2) 


Cig0c) 


00028 


000S8 


00099 


OOOEL 


000¢9 


000¢9 


00029 


O00T6 


OS7C6 


0009S 


00028 


OO009ZL 


0008S 


000S8 


(dw93 3S9MOT) 


sqn 
9 


(Id) 
(Ia) 
(Iu) 
(Iu) 
(Iu) 
(La) 


(1M) 


(Lu) 


(Ia) 
(Lu) 
(La) 
(Iu) 


(LY) 


(Lu) 


0009S 
00067 
OOOTS 
0002S 
000L7 
000¢¥7 


OOOTS 


OOT6% 


OOELY 
00077 
00077 
OO09E 


OO06E 


OOSLY 


(dua 2taddn) 


$s 4n 
9 


(1,02) 


(4.7° 7) 


(1,92) 


(1,52) 


(41,52) 


OG.) 


(1,2) 


(1,07) 


(1.02) 
(ASL) 
(1,02) 
(4,2) 


(1,SZ) 


(1,02) 


OOOZLS 
00S8Z2 
00082 
00027 
OOO08E 
00022 


0000S 


OOS9S 


0007S 
QO06E 


00S7¥7 
OOO06T 


O00E2¢ 


00077 


(dma 3SaMoT) 
A 
PTOFA, 


(1a) 
(Lu) 
(Lu) 
(1a) 
(14) 
(14) 


(Lu) 


(La) 


(IM) 


(Lu) 


(LY) 
(Lu) 


(Iu) 


(Lu) 


00077 


O00€2 


00072 


00007 


O00CE 


O006T 


000¢¥7 


0007 


OOTOY 
OOOVE 


OOOEE 


OOOLT 


O008T 


OOOSE 


(dus3 izeddn) 


ots 
PITOF 0 


TeUTpnyATsuoT 
* 69) 7CH-9S 97S 


Jeeaus 


ojzetd § 


(8) 


(77 *8) 


059675 


1eq 


teq "(979898 


(Z) 


7EH=9SES 


1eq (1) CEH-9SES 


1eq 


qaous 


Ja0uUsS 


zeq 


zeq 


req "(1 97 9SES 


6 


(Z) 


SEH-7STS 


I9STIVASUPITR 


(3‘¢) 


SCH-7STS 


TeUT pNzysuot 


(8°S) 


Cf) 


OL) 


8EH-7STS 


VEH-VSis 


CEH-YSTS 


eq § ~ 
req (1) 9STS 


aeq § - 
q (1) CT TH 980S 


Ja0uU8s 


VS8ABVASUPIY 


(gS) 


7€H-980S 


TWIYALVN 








89. 


(°3u05) ISsd Uf SAOTTY WhuTuNTy Fo yAsueAIS STFSUS] SIeWFITN pue pTeFA T°y eTqeL 


(1,02) 
(1,02) 
C1, $2) 
C1052) 


(4552) 
(1,02) 


(1,02) 


(12° 7) 


OlG/) 


(1,02) 


(1,02) 


(1,02) 


00898 
0009S 
O00SS 
OOOTS 


OO00ZE 


OOOTS 


000S8 


00S 76 


00099 


00688 


00796 


OO0E8 


(du33 3S9M0T) 


s3n 
ane 


(Iu) 
(LY) 
(14) 
(LY) 


(LY) 


(LY) 


(Lu) 


(LY) 


(LY) 


(Lu) 


(Lu) 


(LY) 


00S0¥4 


OO08T 


OO008E 


OOOVE 


OOOLT 


0008S 


OOOZS 


OO00SS 


OOOTS 


OO6ZLS 


0072S 


0007S 


(dus 3 azeddn) 


s3n 
5@) 


(1,02) 
C1.S2) 
(402) 
C1.$2) 


C1.S2) 


(1,02) 


(1,02) 


(107°) 


(1,52) 


(1,02) 


(1,02) 


(1,02) 


00ZLY 


O000T 


O006E 


00022 


0006 


OOOZS 


0008S 


000S*7 


00082 


OOTYS 


0092S 


OOOZS 


(due 3SeaMOoT) 
A 
PLOFA, 


(Iu) 
(LY) 
(1a) 
(LY) 


(14) 


(Lu) 


(1a) 


(Ly) 


(LY) 


(14) 


(Lu) 


(LY) 


0090t 
OOSZ 

000ZEt 
00002 


0002 


000477 


OO0LY 


OOSYE 


OO08E 


0096E 


OOS6E 


OOOTY? 


(due3 azeddn) 


até 
PTOF ™ 


TeutpnzysuoT 
Joeoys § - 
q (cy 72 £900 


(L) 


(1) 2% €S09 


ieq ‘ = 
zeq § = 


asirsasuei} 
q904s "(gy EVEH-9S 7S 


TeuUT pnzysuo0_T 
7904s "(gy EVEH-9S 17S 


TeUTpNzATsZuoT 
(776g) LeEH-9S75 


eGee > - 
q (2) betH 9947S 


aSsiaasuel3 
Roous § ~ 
q (c) bCtH 994%S 


azetd § 


TeuTpnzTsuoT 
39048 "(cy TCEH-95 9S 


VSAIVASUPAA 


(g) 72H-9S 9S 


TVIYaALVW 





— 





90. 


(*2U0D) ISd UF SAOTTY wnuzUNTY Jo yIBUeAIS eTTSUa] eIeWTITN pur PTETA T'y eTIAPL 


(1,072) 


(1,02) 


(1,62) 


(1,S2) 


(1,S2) 


(4.SZ) 


(1,02) 


(1,02) 


1507) 


(1,SZ) 


(1,0 ) 


00096 


OOOOOT 


OO0SS 


OOOEEL 


OOO8E 


00092 


00778 


00024 


OOSSZ 


0004S 


O0€7Z6 


(dwe3 3seMoT) 


sqn 
2 fe) 


(14) 


(Lu) 


(Lu) 


(IM) 


(Lu) 


(Lu) 


(La) 


(La) 


(Lu) 


(Lu) 


(La) 


00S99 


00089 


OOO0LY 


O00EZ2 


00082 


OOOET 


OOTS 7 


007S7 


O09S¥7 


OOO8E 


OOL6E 


(due 3 zeddn) 


syn 
O 


(1,07) 


(1,02) 


(1,SZ) 


(1.52) 


QI6SZ) 


(1,SZ) 


(1,072) 


(1,02) 


Oo: era) 


(1.52) 


(1,02) 


00022 


00072 


000847 


O009T 


OO00E? 


0008 


O09ZLS 


00S2S 


000%7S 


00082 


00924 


(dua 3seMoT) 
k 
Plots. 


(14) 


(Lu) 


(Lu) 


(Iu) 


(Lu) 


(Lu) 


(Lu) 


(14) 


(14) 


(Lu) 


(Iu) 


00S9S 
O00SS 
000z4 
OOOET 
000E¢ 
000Z 

OOS8E 
OO86E 


00907 


00022 


OOE9Z¢ 


(due zeddn) 


A 
PIOF ™ 


3 


Zaoyus 


Zoos 


4 


aaus 


I9STVASUPITQ 


(g) 2b e002 


TeutpnyATtsuot 
Joous § - 
Y (9g) 2% COOL 


pesiogs 


ABQ (2) 9L-TST9 


pepnizxe 


a1eq (7) &7L-£909 


pepniyzxe 


1eq (1) S4-£909 


1B 


q 


pepnizxe 


é = 
(2)° €909 


pesiojs 


teq "(gy 91-1909 


(8*Z°S) 


ISIVASUPBIAY 


9L-T909 


Teut pnzy~suotT 


(8°Z°S) 


1eq 


3auUs 


9L-T909 


ISIVASUBIQ 


TVIYALVN 





O41. 


(°2u05) ISd uf SAOTTY WnutUNTY JO yAsUeIIS eTTsue] xeAeUTIATA pue plefA T° ITIPL 
Sueiq SASTITW 


(1.02) 00668 (LY) 009972 (1,02) 00028 (Iu) 00029 yout ¢ "(gt¢) 9276202 
BuoT ‘ET TTI 

(1.02) 00226 (IY) OO0S+#7Z (1,02) 0S2S8 (Iu) 00689 ‘yout ¢ (gc) 9476404 
VSABASUPIQ 

(1,02) OSZETT (1M) O09LZ (1,02) OOZEOT (IY) OSLZZ 90s (gc) 2276402 
TeutpnzT suo, 

(1.002) OSZ7TT (LY) OOSZLL (1,02) 00776 (IY) OOZLOL Jo9yYs "(géc) 94-6204 

(3.02) OO€6OT (IY) 00078 (1,072) 00926 (IY) 00972 1eq "(9&7 6G) 9E7SL0L 
PSAVASUPIAI 

VLVd ON (LY) OO0LF VLVG ON (LY) 00724 ajetd "(gy 9b7SL£0L 
TeuTpnyysuotT 

(1,02) 00062T (Ia) 00626 (1.02) OOOVTT (Lu) 00278 aqeTd (6) 9E-SLOL 
VSIDASUBIAY 

(1,02) OO00V7TT (LY) 00908 (1,02) 00886 (1a) 0090ZL 3e04s (9&1 6) 9b7SL0L 
Teutpnyysuot 

(1.02) OOOZTT (IY) 00S6Z (1,02) 00086 (Iu) 0060ZL 7090848 "(9&2 8) 927 SL0L 

(1.52) 0000S (IY) OOOEE (1.92) OO06T (LY) 0009T eq "(7 07SL04 
VSAVASUPBIIQ 

(3002) 00086 (IY) OOOT9 (1,02) 00069 (LY) 0002S aqetd "(gy E9L-6€0L 

(1,02) 00096 (14) 00069 (1,02) 00072 (Iw) 0008S (g) 91-604 

(dma} ASaMOoT) (dueq azsddn) (due ISaMoT) (dueq azaddn) 


san, s3n PTATA, PTAA 


TVIYALVAW 








92. 


(°3u09) [Sd UF SAOTTY wNUTUNTY Jo YASusIAS STTsUse] SAeUTFIATM pure PTEFA T*y PTqPL 


(1,02) 
(4,62) 


(1,92) 


(4.02) 


(1,02) 


(1,02) 
(1,62) 


(4,62) 


(4,07) 


(1,072) 


(1,07) 


(1,02) 


O000ZL 


OOOEE 


00077 


00802 


OO8E9 


00209 


OOOLE 


000SZ 


OO080T 


OOS7TT 


O000LCcT 


OOSECT 


(dua 2 3saMoT) 


san 


O 


(LY) 00087 
(LY) 00082 
(LY) OOO8E. 
(LY) 00667 
(LY) OOOvE 
(IY) O8TOS 
(LY) 00082 
(LY) 00022 
(LY) OO9E8 
(LY) 00068 
(LY) O00T6 
(LY) 00006 


(dua 3 azaddn) 


sjn 
z 9 


(1,02) 
(1,92) 


(4.62) 


(1,02) 


(1,02) 


(1,072) 
(1,62) 


(1,62) 


(1,02) 


(1,07) 


(1,02) 


TOA), 


OOOES 


000872 


OOO08E 


00809 


OOO0ZLS 


OOT9S 


000272 


OOOOT 


007S6 


00026 


OOSTIT 


OOOOTT 


(due AsaMoT) 
PTOFA, 


(Lu) 
(Lu) 


(La) 


(LY) 


(LY) 


(Lu) 
(14) 


(LY) 


(Lu) 


(Ia) 


(Lu) 


(Lu) 


OOSEE 
000SC 


OOOSE 


009€7 


O0SSZ 


OO0SS? 
00022 


0006 


009¢ZL 


OOOLL 


O00S6Z 


O0SE8 


(due3 zaddn) 


PTAarA 


Ase pTow Aueuemzed 


ABq (gtcy L9L-SSE 


3sed pues § os 
P (zy bt CGE 


qseo pues *,  /I-ccE 


(L) 
Ase plTow jusueuisd 


zeq *(g) 9E-SSE 


3seo pues 


eq § - 
Teg (gts) 74 GGt 


3se. pTow jueueurzed 
ajetd § _ 
T (¢z) C74 Set 


Ise. pues * 
= (L) 


3seo pues § 


ELL=CvE 


Co 


VS ITZASUPIA 
Zaeys § ; ~ 
4 (LT ¢) 7h SLCL 


TeUuT pnyFsuotT 
Zeeus § , ~ 
Y (LT Ss)" GLCL 


@STZASUPIY 
(gtcy 2b Bete 


TeUT pn3aTpsuot 
jRoaus § - 
Y (gt) It SLIL 


Jeeys § 


TWIUALVH 





93. 


(3,02) OO80€ 


(4,02) OO00LS 


(4.02) O00SS 
(1.7°7) 00099 


(4.S2) 0000¥ 


(4,02) O00T9 


(dua 3SsaMoT) 


s jn 
D 


ee a EEE EEE! EE i ie ce 


(LY) OO7@TY 


(LY) 00024 


(LY) 00604 
(LY) 00074 


(LY) OOOEE 


(LY) OOSZLE 


(duaq azaddn) 


s3n 
O 


(4,02) OOT8Z 
(4,02) 000474 


(4.02) OOESY 
(4%.2°7) 00084 


(4,$2) OO00ZE 


(3,02) OOO0SE 


(dua 3SeMOT) 
k 
Blo re 


(LY) OOZTZ 
(LY) OOOEE 


(LY) OOL9IE 
(LY) OOOOE 


(LY) 00022 


(LY) 00062 


(duaj azaddn) 
4A 
BLOTS 


(°3u09) ISd UF SAOTTY WnuUTUNTY Jo YAsUeEATS STTsus] eAewT;IATh pue PTeTA T’y PTWQeL 


qsed pues 
ajyetTd § = 
T (cz)4 8Tcad 


qsed pues 
L-0S-SN4L 
(9)? OS-SNa 


Qsed plow Juseuemisd 
ajetd § = 
T (¢z) C7 9SE 


388d "(g) E9L-9SE 
3sed pues "(py LL-9SE 


3sBd p[om jJuseuemised 
L- 
(9)? 9SE 


TVINALVW 





94. 


(1,02) 


(1,07) 


(1,02) 


(1,02) 


(1,072) 


(1,02) 


x E&° 
got 6° TT 


x ye 
gf Et 


x ye 
gl Cat 


VIVd ON 


x ae 
got ohy 1’ 


xX e 
gt our 


wv ye 
gt (Laie 


(1,02) g0T Xx ZT 


(41,02) 9 


(1,072) 9 


(1.2° 9) 


OT * SZL°TT 


OT * SZ°TT 


VLIVd ON 


x 
gf va § 


(dus3 3seMoT) 


a —— rrr 


ad 


ISd UF sAOTTY whutunTy pue wnutunty 
Jo AAPOTIseTY JO sn[npo, pue ATWwT] Teuotyzzodo1zg 


(LY) gl x £ OT 


(Lu) gO X S°OT 


(Iu) .OT ¥ S°OT 


9 
VLVd ON 
(Ly) gOT ae OT 
(Lu) g0T X €°OT 


(14) g0T x oie 


(Iu) gol = 8 OT 


(Iu) g0T X T'OT 


(14) gt Xx CT'OT 
VLVd ON 
(Lu) gf X Z°OT 


(dws azsoddn) 
a 


(1.02) 00002 


(3,07) 0008S 


(1,07) 0008S 
(1,02) 00088 
VLVd ON 


VIVd ON 


VLIVd ON 


(1,02) 00088 


(3,02) 00028 


(1,02) OO8€8 
(1,02) OOOOT 


VIVd ON 


(duej 4SsaMoT) 
aFuUFI *do1zd 


cc Y 9T9PL 


(LY) 00084 


(LY) 00004 


(IY) 000047 
(IY) 00002 
VLVd ON 


VLIVd ON 


VIVd ON 


(Iu) 00002 


(LY) OOO0TS 


(IY) OOOT9 
(LY) O0SZ 


VLIVd ON 


(dua asddn) 
aFuUFT *doig 


Teutpnyr3uot 
‘Jo0YS 
€ 
Lo 
(9) 18 61Tc?c 


eSlsAsueIry 
‘Jo0uS 


TBuUTpn{AT3suotT 
‘Jooys 


(g) 29E-6 Tee 
zeq " (g) 984-9202 


azeqTd § ) 21-9202 


(8 
Joous § = 
Yy (9) et 7702 


Teuz pny T3uot 
Joous § L- 
Y (9)? 020¢ 


zeq § L- 
(9)? Oc0G 
oszsasuelzy 
qJoous § L- 
Y (9)? JAROTE 


TeutpnqT suo, 
Joous * - 
q (en 7TOC 


(9) O-OOTT 


wunupunyTy xing 


(S) 


TVIYALVW 





(°3Uu05) [Sq uf sSAOTTYy WNnuTUNTY pue wnutuNTy 
JO AQPOTASeTY JO sn[npow_ pue ATW] TeuoTzazodorzg 7 eTqQe] 


8 af 


(1,02) got ¥ SIT (La) gOt * OT (3,02) 000SZ (IY) 00096 (g) 92-604 
VSABDASUBIAQ 

(1,02) got X S*TT (Lu) gOt X €°OT . (1,02) 000656 (IY) OOO6E 39948 "(gy 94-1909 
Teut pn3Tsuot 

(1002) OT X 9°TT (I) OT * TOT (1,02) 00056 (ZU) 0006€ 3994s * 91-1909 
3990yUS 

VIVd ON VIVd ON (3.02) 00009 (3,76) OOOTY "(gy &7EH-9S%S 

I9SABVASUPIQ 

*Joous 

(3,02) gol X €°2T (14) got X T°OT VLVd ON VIVd ON * (g) SEH-2S0S 
Teut pn TsuoT 
. ‘Joous 

(1,02) gOt ¥ 7°2T (1a) got * T'OT VIVd ON VLVd ON * (g) SEH ZS0S 
V9SAVASUBIAQ 
‘jaeaus 

(1,02) gOT x 8° IT (14) gOT X 7°OT (3,02) 00069 (LY) 00064 "(gy 484-6122 
TeurTpnzTsuot 
‘Jo0us 

(1,02) got * L°TT (1a) gOT ¥ €°OT (1,02) 00022 (IY) 0000S "(gy 484-6122 
@9SAVASUPIAYQA 
*Qo0uUs 

(1,02) got X 8° TT (14) gOt X ¥°OT (3,02) 000€9 (LY) 00024 "(gy T8L-6T22 

(dusq 3saMot) (dus3 2zaddn) (dma 3S9MOT) (dua3 zeddn) 


q a QFWFT *dorzg QyuFY *do1zg TVIYALVN 













96. 


(°32u05) ISq UL skOTTy wnupTuNnTy pue wnuzuNtTy 
yo AQPOTFASeTA Jo snqtnpoy_ pue yywET Teuofaszodozg z°y eTqe] 


seo pues 

(1,07) g OT xX C°TT (4,662) OT Xx 8°OT (1.07) OOOEE (1a) 00082 * (gy 9L-0S-SNAL 
| ISBO 
plow Jusuewizsd 

VLVG ON VLVC ON (1,02) 000472 (LY) 000472 "(gy 9E-9SE 

VLVG ON (LY) g0T x ¢°OT (3,02) 000566 (LY) 00009 zeq (g) 9E7SL0L 


(due3 JseMoT) (dmaq azeddn) (due 4JsanoT) (dmaq zoddn) 
z é ayury -do13 qyupy “doz VINALVH 








97. 


C1500) 


(0: AnD) 


(1,2 ° 7) 


C1.7° 7) 


(1,02) 


(1,02) 


C1,2° 7) 


(12°49) 


(1,2° 7) 


OOEET 


00062 


00089 


00669 


OOOZLZ 


000S9 


00078 


O006L 


00009 


(dua ISseMOT) 





$s qn 


O 


ISd ut sAoTTy 1zeddoy pue azaddoy 


JO YRBU9IAS eTTSua], eewyTITN pue PTeTA E€°y PTqeL 


(LY) 


(Iu) 


(Iu) 


(LY) 


(Lu) 


(LY) 


(Le) 


(Lu) 


(Iu) 


000S6 


o00s4 


OOO08E 


OOOLE 


0002S 


OOSTE 


OOOTS 


0002S 


OOO0EEL 


(due azaddn) 


syn 


O 





(1,02) 00SZZ 
(1,7°7) OOOTZ 
(1.2°7) OOO6T 
(1,2°7) OOOST 

(1,02) O00€9 

(1,07) OOOST 

VIVd ON 
(1.Z2°%7) 00029 
(1,01) OOOST 


(dua 3JSeMOoT) 


pEezA. 





prey y/¢ ‘eq 


- SSB1 
(LY) 00009 (22g) q O€/O0L 


poTeouue 
“UZG°/2 > NOS Gf ea 
(LY) OOOOT “(eyes AjTeartupy 


Pet PTOd %yT 
‘UZE'ST SNL * Hg 


(LY) OOOET PiEq (Qe poy 
peTesuue ‘SuZOT‘ND06 
9zuo 1 eTIA9UMIO 
(LY) 0068 (zz °9) q Tet 5 





(SHSSVUd) SAOTTV ONIZ—-Wddood 


paey S‘umeip 





(LY) OO0084 p[oo * (1) OHO 
oTeoUUR § 

(IY) OOOTT PeT (9 1) 2HA0 

poze 

. azaddoy aan 

VLVd ON (22) 3 d 

UMeIp PTOD Z%9Z 

: zaddoy) o1in 
(Iu) 0006% (22) 5 ef 

peTeouue 

. zaddoy oan 

(14) 0006 (22) @. d 
Widdoo AUNd 


(dua3 itaddn) 


é 
PTAFA | 








(°32u09) [Sq ut sAoTTy azsddop pue azaddog 
JO yIdueIIS eT}TSus], sJewTITN pue PTETA €°y PTqRL 


98. 


peTeouue 
‘TSE *NDl6 


(4,.2°7) OOOOOT (LY) 00029 (42°47) OOOOE (LY) OO09T ezuoig UOOTTTS 


(72) 
peTeouue ‘1ieq 


(1,7°7) OOOZOT (La) 00029 Cec. 7) OCUze (La) 00062 "¢9)¥ ezuoig UOYTTTS 


1eq 
(1,02) OOO000T VIVd ON (1,02) O07S¥4 VIVd ON ‘(pees Tg-9g 


SAOTTIV NOOLTIS-WdddO0o 


(1,Z7°7) OOOSTT (IY) 00092 (4,2°7) OOSOOT (1a) O00SOZL VY ezuoig iz0ydsoug 


(7Z‘8) 
(AZNOUK) SAOTIV NIL-Wddd0d 


qdS°T 
‘uZOy *‘nQ¢°s¢ 
(4,06) 00082 (LY) OOOLS (4,06) 0000S (IY) OOOSE (zt) $5274 pepesy 


peTeouue 
‘uZ6E “ROTO 
Q1,.2°7) OOO00T (Ta) 000€9 (1.7°7) 000747 (LU) OO00€ “GQ Teaen 


pet Tor 
‘ust ‘uz6e *ND09 
(1,06) OOOTS (IY) 000LS (1,06) OOOLE (LY) 00062 yee TeAeNn 


UMBIP PTOD 
Z04 SUZEE *NOLI 


(1,06) 00070T (Ly) 00098 (1.06) 000Z0T (1a) 000S8 (1) 7 oes pe) Le 
(dua3 3SaMoT) (due azaddn) (dma 3saMoT) (dma azeddn) 
Sa. S20. PTOFA, PTOFA, AWINaLVA 








viele 


(1,06) 


(1,06) 


(1,06) 
C1927) 


(1,02) 


(1.2° 7) 


C1.2° 7) 


(1,2°) 


OO00ST2 


OO000T2 


000S6 


000702 


OOOSZT 


OOSEOT 


00S08 


OO009ET 


(dus2 3saMoT) 





syn 





(°32u09) skoT{Ty aaddop pue aaddog 
JO YqBZU9IIS STTsusL seWTITN pue pTeTA 


(LY) OOOS6T 


(LY) OO0006T 


(La) OO00€Z 


(LU) OOO0O08T 


(LY) O007ZT 


(La) 00029 


(Lu) 0000S 


(LY) OOOZTT 


(due a9ddn) 


s3n 


(41,06) 


(1,06) 


(1,06) 


(1,9° 22) 


(1,02) 


(1.2 °%) 


(102° 7) 


(1,2 °7) 


OOOS6T 


QOOOELT 


O00SS 


O00S8T 


00077T 


00007 


00S 72 


0000cT 


(dua} 3SaMoT) 


PTatA 





pouspaey 
ase SHZ/T ‘pe zeer2 
uTos ‘JusnoiM 
09 e ‘ag ‘nD ° 
(L) Co 4 L°L6 
pouapiaey 
ase S‘paqeal3 
uTos ‘*jysnoiM 
¢ aig e ‘og ‘nD e 
(L) €°O 4 L°L6 


poq.ealq 
ujTos ‘3y3noiM 
€ oO ° 2 en ° 
(1) JE"O PHC NOL *L6 
leq 
ies ae 
req 


¢ -ooTAia 
(c) PF T g 


SAOTIV Whl TIAddd-adddd0o 


€-7 20088 
(LY) OOOOLT 
(LY) OOOLST 
(LY) OOOSE 
(LY) O0087T 
(LY) OOO80T 
(LY) OOS6T 
(LY) OO00TZ 
(LY) OOOSOT 
(dus aaddn) 


PTOFA. 


(22 *8) 


(ZZ °8) 
SAOTTV THADIN-WAdd09 


peTeauue ‘ieq 
O€ Tex°TN azaddop 


peTesuue ‘1ieq 
OT TexotN-szeddog 


pose 


. = =) 
(zz) PSE FNZ-NO 








100. 


(1,06) 


(1,06) 


(1,06) 


(1,02) 


Ci02) 


(1,06) 


(1,02) 


(1,02) 


OO00S7T 


OOO8ET 


OOOcTI 


O007ST 


OOOLTT 


OO0O0S8I 


000S6 


OOO8ET 


(due} 4SeMoT) 





s3n 


9 


(°qu09) [Sq uf skoTTy zeddop pue azaddop 
jo YAdueIIg eTTSue] eJewTITN pue PTeTA 


(Iu) 


(14a) 


(Lu) 


(Iu) 


(Lu) 


(LY) 


(IM) 


(Lu) 


(duaq 


0006cT 


OO00EZI 


00068 


000ZOL 


OO00L 


OOOL9T 


00009 


00006 


azaddn) 


s7n 


(1, 06) 


(1.0 ) 


(1, 06) 


Cia0e 


(1,02) 


(1,06) 


(1,02) 


(1,02) 


O00zcL 


OOOCcIT 


000¢8 


OOO6TT 


0008S 


OOO09T 


OOOOZL 


OOOOTT 


(duweq ISeMoT) 


: PTeFA, 





€°7 olde 


poua prey 
ase Spaey 
7/T ‘umeip ptoo 


(IY) OOOSOT (1) 026° 0S PaT *T'N986 


peua paey 


ase *pizey Z/T 
uMeIp PTO. *3YysNo0IM 


3 6 fo ° cn ° 
(ZL) #9°Q 909°C "08°96 


peuepirey ose 
‘peqeeiq ufos ‘4seo 


(LY) 00072 (1) 287 OF ODE *Z* NDE *L6 


aeq 
(Iu) OO000T (g)4 azeddog wnt{TTAireg 


req 
(14) 000LZ (3)¥ zeddop unt{TA19qg 


pouepizey ade 
‘peqyeeiq ufos ‘jseo 


(14) OOOLST (1) 099" 0° P8Z *NDH" L6 


paey 2/T 
‘umeip pros S jysnoiM 


(Iu) OOOTS (1) 28907009" 2°08" L6 


prey Z/T ‘3eeYs 
(Ly) 00008 “Cayo unt TTA19g 


(dmeq azaddn) 
PTOTA , 








101. 


(°3009) [Sq Uf skoTTy azeddop pue asddog 
JO YRSUSAIS STFsuUe], siewTITN pue PTOTA E'y eTqQeL 


qyseo 
(1.2°7) OOOOET (1U) OOOZOT (1.2°7) 00009 (LY) OOOTY (zz 6g) SET ENS TOT 09 
peTeouue 
"O40— byeano 
(1.2°7) OOOEET (IY) 00028 (1,2°7) 000S8 (IY) 00009 (2759) error munuTUNntTy 
SAOTTIV WiddOO YHHLO 
(dus 3SseMoT) (dus3 aoddn) (due 3SeMoT) (due azoeddn) 
sqn_- sqn PTOTA. PTeTA 














O 





102. 


isc gOT xX /T 


(3,7° 7) gl x CT 


(3,07) got x {T 
(3.7° 7) g0T Xx $°9OT 


(3.7° 4) gl X QT 


(3,7° 4) gOT xX QT 


(4.2 ° 4) gl x 0¢ 


(367° 47) gl Sr AE 


(dus 3 3samMoT) 
cl 


ISd ut sKkoTTy azvddoy pue azaddog 
jo AQFOFASETY JO sn[nNpo_ pue apwyy] Teuop~arodorzg Hh oTqQR] 


UMBPIP 
PTOD %Gg “ugg—np 
(zz‘9)" ezuoig azoydsoug 


(AZNOUA) SAOTTV NIL-Yaddod 


(LY) gl xX CL°CT VLVd ON VLVd ON 





‘ poTeouue ‘uz6efngTg 
(LY) gT 2S GET VLVd ON VLVd ON ‘1eq "(ye TRAP 


prey y/¢ ‘eq 





(LY) g0T X 4T (1,02) OO00ZTT (IY) 00006 " (z¢ 4g) eee a8 0€/0Z 
poTeouue 
“uz7G°/Z “NOG *7L -aea 
(LY) g0T x CT VLVd ON VLVd ON ioe AAT eaApTuUpy 
POT PTOO ¥%HT 
. “UZE°GT “NOL 296 
(LY) gl Xx CT VLVd ON VLVd ON ‘ieq "(oyeeuas poy 
uZOT‘ND06 ‘1eq 
(LY) gOT Gd VLVd ON VLVd ON (ee TepForsmm0g 
(SASSVUd) SAOTIV ONIZ—-WAdd09 
(Lu) gT x LT (31,02) 0004 (LY) O00L po Teouue * (g) 9HL0 
. peTeouue 
(LY) gl xX ¢°OT VLVd ON '  -WLVd ON Ga ving 
Widdood wuUNd 
(dus aoddn) (dwo} 3S9MOT) (due azoddn) 


q AFUTT *do1zg aFuUFT *dorzg TVIYaLVW 








(°2u09) [Sq ufT sAhoTTy rzeddoy pue azaddoy 





ory 
= jo AIPOTASeTY JO sn{npoy pue jartwry Teuorptazo0dorzg y°h IT[QGeL 
3seod 
(3,2° 7) gl X /°ST (LY) gf X LT VLVd ON VLVd ON (77g) PHEW FNS-TVOT-N9 
poeTeouue 
‘9A 7-TVL-N9 
Gis7c 9) gl X ¢°OT (14) 901 X QT VLVd ON VLVd ON (22*9) not mnupunty 
SAOTIV WAddOd YAHLO 
1eq 
C1507) ,OT xX 6T (LY) ,OT sa /ii (31,02) 0000S (LY) 00092 "(g)¥ azaddop unyt{TA19q 





SAOTIV WOITIAYAE-aAddOoD 


peTeouue ‘*1eq 





(157° 7) gf X 6°77 (LY) got X 7Z VLVd ON ViVd ON (zz* 9) Te4°9FN-tzeddog 
peTeouue f1eq 
Cec: 7) gf X $°0Z (Lu) got X QT VLVd ON VLVd ON (zz*9) Ot Tex oT N-azeddog 
SAOTIV TANDIN-WAddoOd 
po3e 
(1.7°7) gf > thd SA (Lu) gl X $°TZ VIVd ON VLVd ON (zz) FST-FNZ-N9 
paTeeuue “TSE *nD/6 
(Ao7°%) QOT X 9°LT (LY) OT X ST ViVd ON VLV@ ON "(zz 22407d HOOTFTES 
poTeouue *1eq 
(1,7°) gl X O°/T (Lu) gf Xx OT VIVvd ON VLVd ON "(g)¥ ezuorig UOoTTTS 
SAOTIV NOOITIS-Widdoo 
(due 3seMoT) (dmsq azaddn) (duel JsaMoT) (due zoddn) 


q q aATutTy :dojzg WuUFI *dozg TVIYALVN 








104. 


(1,02) 


Chaz) 


(1,02) 


(1,02) 


Crs0c) 


(1,02) 


(1,02) 


C1,.¢2) 


000072 


OOOS6T 


OOOTOZ 


000E9Z 


0007282 


000022 


O00TZZ? 


O00S#T 


ISd UE SAOTTY TS4OEN pue [exon 


JO YRsuUeIIS STTSuS], S3eWTITN pue pTeFA C*h eTQeI 


(Lu) 


(Lu) 


(14) 


(Lu) 


(Lu) 


(La) 


(1a) 


(1a) 


O00080T 


000S2T 


000SZ2T 


000002 


O00L0Z2 


OOO0S#T 


000747T 


00070T 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(A.SZL) 


000002 


OOOSOT 


00007T 


0000S2 


OOOLTZ 


O0087T 


000Z29T 


OOO8TT 


(14) 


(Iu) 


(Iu) 


(LY) 


(La) 


(Iu) 


(La) 


(Lu) 


[TeuUTpNzTsuoT 


‘pat pToo 4%0zZ 
OOOSPT 3e0US ‘9 SoTTOASeH 


aS I@ASUeIR 
‘paqzee13 uTos 
00009 3994s "(g)2 AoTTe3SeH 


TeuTpNyTsuot 
‘pezeei3 UTOS 


00089 1994S “(gy)” AOTT23SeH 


VSAVASUBA 


“pet plod %0y 
O0O0E6T 3994S "(g)% AOTT23SeH 


TeuTpnyArsuot 
‘pea Pp[oo %Ov 
O0089T 3994s (9) AoTTe3SeH 


VSTVASUBIAQ 


“pet plo. %0Z 


OOOTZI 3904S (9) 4 AOTTe3sSeH 


TeuTpnyzATsuo,T ‘par 
PTOD ZOZ ‘3994S 
000Z2cT "(g) 4 AoTTeISeH 


00006 pedi0z se ‘TN 
(1) aang ATTeporz9umM0) 


peTeouue 


CI,.2°7) OOOSOT (Ly) 00009 (3,2°7) OO00TZ (LY) OOOST (ez) EOPOFN o4ANd 498° 66 


(dua3 3JsamoT) (duaq azeddn) (dm33 3S9MOT) (dma3 azaddn) 


sjn_ sjn PToTA PIOTA. 

















105. 


(1,02) 
(1,072) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


000002 


000c7T 


O00cET 


OO0SO0E 


O000L72 


O000EZ 


000802 


O007ET 


OOOEEZ 


000z8T 


OOOLST 


(due} 3SSeMOT) 


syn 


0° 


(°32U09) ISd UF SAOTTY T24OFN pue [exon 


JO Y33UeIIg STTSUeT, eIeWTITN pue PTETA ¢*y PTIEL 


(Iu) 
(Iu) 


(Lu) 


(Lu) 


(Lu) 


(Lu) 


(Lu) 


(Ly) 


(Lu) 


(Lu) 


(Lu) 


(dua3 


O00V7ST 
00068 


OO00SZL 
O000EZ 
OOOS6T 


OOOLLT 


O00V7LT 
OOOVLT 
OOO7LT 
OOOTET 


OO090T 


aaddn) 


s7zn 
9 


(1,02) 
(1,02) 


(1,02) 
(1,02) 
(1,02) 


(1,02) 


(1,02) 
(1,02) 
(1,02) 
C1, 02) 


(1,02) 


OOO9ET 
00026 


00029 


000992 


OO00EC 


00007T 


OOOO0ET 


O006ET 


OO007ET 


OOO009T 


000S9 


(duo2 3SeMoT) 


A 
AA Tm 


(Lu) 
(Iu) 


(14) 


(Iu) 


(Iu) 


(Iu) 


(Lu) 


(Lu) 


(Lu) 


(Lu) 


(Lu) 


(dma3 


OO0€ 26 


0000S 


00082 


O00ST? 


OOO0LT 


000¢cT 


O00cOT 


OOOSTT 


pouspiey oe 
Joous § ouoW-yI 
Yq (sy! W 


posioy se ¢) Toto 


peTesuue * Teuopy 


(Z) 
pese pue poonpelz 
PTO? (gy 8T4 Tyuoouy 


pese pue pezeoli3 
uTos (gy 8d Teuosuy 


pose pue pe zee13 
uTos § X Teuosuyl 
bee) 


(¢) 


Teq. X Teuoouly 


osisasuelqy *‘paTeouue 


Joous § X Teuocsul 


(¢) 


TeuTpnzTsuo,T ‘pseTesouue 


OOO8TT 
O007CT 


000S7 


azoddn) 
& 
ARAL 


Joous * X TeuosUT 


(S) 
aeq *‘paonpel 
“OZ (9) teem 


UuUMEIp PT[OD 
: suoou 


TVIYGLVW 





106. 


(1,02) 


(1,02) 


(1,02) 
(1,02) 
(1,02) 
(1,02) 
(1,02) 


(1,02) 


(1,07) 


(1.02) 


OOOLEZ? 


OO0EVZ 


OO00EC 


000902 


O00ZTC 


OOSZTZ 


OO006T 


OOO0O0ST 


OO0S6T 


OOOLTZ 


(duis} 3SeMoT) 


$s 3n 
O 


(°3U09) ISd ut sAoTTY TOXOFIN pue TexOTN 


JO YRSUSAAS STITSUs]L FReEWTITN pue PLFTA S°v PTWQeL 


(Lu) 


(La) 


(La) 


(1,02) 


(Lu) 


(La) 


(Lu) 


(14) 


(La) 


(Lu) 


(duis 3 


OOOZ8T 


OOO0S6T 


OOOOLT 


OOO7ZLT 


OOOT8T 
OSZETT 


OOOCET 


OOOOTT 


OOOOST 


OOOLYVT 


aaddn) 


$s Qn 
O 


(1,02) 


(4,02) 


(1,02) 


(1,02) 


(1,02) 


(4,02) 


(4,02) 


(1,02) 


(1,02) 


(1,02) 


000S 6T 


OOOE9T 


OOOSST 


0007 LT 


OOO06ZT 


OOE8VT 


OO06ET 


OOOZLOT 


OOOSET 


0002cT 


(dus} 3SomMoT) 


A 
PIOTA, 


(1a) 


(Lu) 


(Lu) 


(La) 


(La) 


(La) 


(Lu) 


(1a) 


(La) 


(Lu) 


(dus 


OOO099T 


000¢2T 


OOOSTT 


OOOVET 


OOO8ET 
00929 


OO0O0v70T 


OOOZLL 


OOOSOT 


00006 
aaddn) 


A 
DiSy. 0 


peTeouue 
Burtsaoz $ ~T 
T J (9) 8té V 
aeq § AoTedse 
: (S) i a 


pese pue poe zee1z3 
uTos § ous 
1 (9) ©? eda 


ssisAsuer} 
‘pouspiey o3e 

‘Jooyus § 
(S 


TBUT pNATSUoT 
‘pouspaey 33e 
qoous * Judy 
Y (cb? 3 


Ao uol =: 68) 
(1) LLY I ToAYEN 


AOTTY eo0ueASTSsoy 
(1) unTMoOrAy)-TOAIEN 


poTeouue 


‘Aseo ¢ TauopW-s 


(8) 


pose pure 
pozeeaq uTos 
‘Joous "(gy TOUON-A 


“S47 UMPIp 
PTO9 Wes am 


TVI Wd LVN 





yTy suey 





1Oa. 


Ci0e) 


(1,02) 


(1,07) 


Cig0c) 


(1,072) 


(1,07) 


00089T 
000022 
000027 
000022 
0008Ze 


OOOLLZ 


(due 3SeMoT) 


$34n 
1@) 


(°3U09) ISd UT sAOTTY TeYOFN pue TexOTN 
JO yzSUsIAS aTTsusy sIewTITN pue PTeTA C°y PTqUeL 


(La) 


(14) 


(14) 


(LY) 


(LY) 


(LY) 


O007TT 
0000%T 
000082 
OOOO/T 
00084T 


OO0086T 


(due azoddn) 


s3n 
BAN 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


00006 


OO000¥#T 


OOOOTE 


O000T? 


OOO06TT 


000622 


(duse} 4SeMoT) 


PTETA, 


(Iu) 


(1a) 


(Lu) 


(1a) 


(LY) 


77 (LY) 


(dua 


000€9 
000S9 
000022 
0000c¢T 
00094 


OOOT9T 
azeddn) 
PTOTA, 


pej}eo13 uTOS 


‘jJa0us * = 
Yy (9) 2&2 a 


peTeouue 
‘jo0us * J 


pet PTOY ZOV 
‘j90us * _ 
y (9) 29? af 


Joous ‘per 
PTO2 %0Z (9) $0977 


poTeouue 
‘Joous * -( 
y (9) O46 


draiqys ‘potjtor 


PL (9) 8té 


TVIYALVN 


 —————e_________lU....),..........._......__ I SS ee... 





108. 


(1,02) got x OF 
C1e0c) got x ZE 
VLVd ON 


(1,02) gl Ge 


(1,02) gt xX 12 


(1,02) gl X ZE 


(1,02) gt mG ce 


(1.02) OT * S*ze 


(i002) OT ¥ TE 
(du33 3seMoT) 
a 


(La) ,0T x S° 
(14) Ue 
VLVG 
(14) gOT * 
(IY) gOT * 
(14) got x 
(1a) poles 
(Te) gt * 
(LY) gl 


ISd UF SAOTTV T2XOIN Pue TeXOTN JO 
ARFOTISeTA JO sn[npoy pue ATW [Teuop~3arzodoag g*H eTQe] 


ce 


LZ 


ON 


72 


oN 


TE 


a9 


TE 


82 


(dus3 azaddn) 


a 


VLVd ON 


VLIVd ON 


(1,02) OO0009T 


(1,02) OOOSTT 


(1,02) O000%7T 


(1,02) O00SST 


(1,02) OO00SST 


VLIVd ON 


(3,02) OOO0E 


(du3s3} 3SeM0T) 
auFT *doazg 


VLVd ON 


VLVd ON 


(IY) OOOSET 


(LY) 00002 


(LY) 0000ZT 


(1a) OOOSET 


(IY) O0002T 


VIVd ON 


(LY) OO06T 


(dus azeddn) 
3yuPT *dorg 


po[Teouue 
S‘300us § - 
y (9) 299 ‘T 


po[eouue 
S300us § _ 
y (g) O46 qd 


peTeouue 
req "(gy 1? quay 


poTeouue 
‘3Sse9 "(gy PRUOn-s 


po3e 
pue pezeeiq ufos 
‘390us § dUuoWW—y 
4° (8)! 


pose 
pue pozeerzq ujos 
zeq § X [euosuy 


(8) 


Pet PTSY ZO 
‘aeq § suo dUyT 
=e" 


pel ploo %oz “3004s 


: gq AOTT2ISeH 
(3) 


poTeouue 
TOAXSEN P4Nd 7468 °66 


TIVIYA LVN 








109. 


(1,07) 


(1,02) 


(1,07) 


C2) 


CIS LL) 


(1,02) 


Cie de) 


(1,02) 


(1,02) 


0000S¢ 


OOOOEE 


0000L72 


OO000rvT 


OOOSET 


O00S7C 


OOOOLT 


OOOLTT 


0009¢ 


(due. 3SoMOT) 


$s 7n 
0 


jO y2SU9IRS STFsuUse] s2eWTITN pue PTETA 


(Lu) 


(1a) 


(Lu) 


(Lu) 


(Lu) 


(LY) 


(14) 


(1a) 


(14) 


(dua3 


OOOSLT 


000022 


OOOOST 


OO0SZL 


000S8 


OOOSZT 


000S6 


00087 


000tZC 


asddn) 


$jn 
RAL 


ISd UE STeTze3eyY snoszzsg 


(1,072) 000092 


VIVA ON 


(1,02) 000502 
(3,21) O000%7T 


(1,21) OOOSET 


(1,02) OO00S4T 
(1,02) OO0009T 


(41,02) OOOLTT 


VLVd ON 


(dws JseMoT) 
PTATA 


£77 Vbted 


(OZ) O00Z79T 


VIVA ON 


(LY) OOO000T 
(LY) 0000S 


(1a) 00004 


(LY) OOOOTT 
(Iu) 00006 


(LY) OOOLE 


VLVd ON 


(dueq azoddn) 
& 
ed 


pezsduisq pue 
pouspirey S1ieq 
“(gy OVE” FVS/ISIV 


perzsdus3 
pue peyousenb 


ree avs /ISiIv 


peazsdus3 
pue poeyouenb 


*‘1eq (gy SLOT avS/ISIV 


esieasuei, ‘ajeTd 
Gaye AVS /ISIV 


TeutpnyarzuotT ‘a3eqtd 
(Tz) EVOT AVS /ISIV 


STAALS NOLLONYLSNOO 





pese pue 
pej.eeraq uTOosS 


Pet PLOY ZSIT-cT 
‘ieq * AIPAUL 
t (8) 


PpeTp[os 
30th: uOII 2OBUTL 


(ZL) 


uorza~ 3se9 APxAy 


(Z) 
SAOTTY NOUI GNV NOUI 





TWLYALVW 











110. 


(1,02) 000062 


(1,.9°44L) O00SZE 


(1,02) OO00ZSE 


(1,02) OO008E 


(1,02) 0006872 


(1,02) 0006TZ 


(1,02) 00002T 


(1,02) 000672 


(duaq 3saMoT) 


sin 
D 


JO 


(Iu) 


(14) 


(Lu) 


(Lu) 


(Iu) 


(14) 


(Iu) 


(Lu) 


(dua3 


(°3u09) [Sd UT sTetTrzasz3eR snorzrzsay 


yzsueI73S STTSua], eeUTITN pue PTeFA L*y eTIeL 
poirsduse3 
pue poyousenb 


000SZC2 (1,02) 000062 (Lu) OOOZLT 1eq "(gy 9TY ISIV 


perzsdus3 
pue pousprzey 
000002 (4.9°44) 000892 (LY) 000002 "724 “(gy OT” ISIV 


JILISNALMVN-IMaLS SSA INIVLS 


aeq 
OOO00E (1.02) OO000SE (IY) OOSZEZ (9) 12238 (19 %S) TI-H 


pese *‘pezeei3 ufos 
‘epeap ocz *T993S 
000S8Z (1,02) O0008€ (La) 000042 (9) suTseleW IN ZT 


peyeeiq uyjos 
‘apery osz ‘T9e9IS 
OOOSLT (1,02) 000092 (IY) 0000ST (9) suTse1eW IN Z8T 


PpeAeTTe. 
ssoijzs ‘pezt[Teuiou 


e9Tqnop ‘ied 


OOOSZT (1,02) 000602 (LY) OOO8TT “(gy 12238 (IN %6) 00872 
peTeouue 
*O71°0 “IN zc 
00008 VLVd ON VLVd ON pes AOTTV T24°FN 
pozsdma3 
pue poyouenb ‘ieqg 
0009%7T (1,02) OOO0S6T (Lu) 00686 "(¢) OTE6 GvVS/ISLV 
azaddn) (due 3sSaMoT) (dua3 atoddn) 
k 
bale PTeTé PLOFS TWINGLVW 








ae . 


(°3u09) ISdq UF sTeTzaqeY snozizseg 
JO YASUSIIS OTTSua] SeyeWFITN pue PTeFA L*y PTIeL 


VSIZASUPII 
‘pzaey [[N} e1qxo 

(3.02) OOOEOE (LY) 000772 (1,07) 000082 (IY) OOOTZT ‘3290euUS ‘(gy NTOE ISIV 
Teut pny Fsuot 
‘pazeu [T[NjJ e1xo 

(1,02) OOO8TE (Ly) OO007TZ (1.0Z) 0002872 (LY) OOOT6T ‘3994S “(cy NOE ISIV 
peTTos P[Oo 

(1,02) OOO¥VEE (IY) OOOEZZ (1,02) 000262 (1Y) 000002 OT * (TT) NTOE ISIV 
pzey [TIN 

(1,02) OOOOEE (LY) OO0O0LZZ (1,07) 000682 (LY) O00S6T Bi “(gy TOE ISIV 
peTTo1r 
P—Too *‘pazey e14x9 

(1.07) OO09ZE (LY) O0086T (1,02) OOST#Z (LY) O0S69T ‘390euS "(g&cy LOE ISIV 
Paeu ony 

(1,0Z) OO007E (LY) 000602 (3,02) 0000¢Z (IY) OOOE8T ‘£3204s («cy TOE ISIV 
prey 4/€ 

(1,07) OOOSOE (LY) OO006T (1,07) 000772 (LY) OO00S9T "(gégy HOE ISIV 
pe Teouue 

(1,0Z) OOOOLT (LY) OO000ZT (1,02) O000ZT (LY) 00002 1eq * (g) 202 ISIV 





OLLINALSNV-THaLS SSH INIVIS 


(1,02) 000062 (Ly) 00008T (1,02) 000062 (1a) O0008T 184 " (g) OOTTH-Hd9-ZT 
(dua 3saeMoT) (due 3 zaddn) (duwa3} 3saMocT) (due 3 azaddn) 
& 

aie e3M0 PTOFA,, SAA Sa TWIUaLWW 








112. 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


Cleve) 


1 0c) 


(1,02) 


(1,02) 


(1,02) 


1,02) 


0000SZ2 


000S72 


000092 


0000%2 


O000ZL¢C 


OOOSTE 


OO0SO0E 


OO000E 


OOO0ZSE 


000092 


(dus 43semoT) 


sin 
9 


(°3u09) [Sd UF sTetTzs3eW snozrs3sy 
JO YIBUSAAS STITsue] oFeEWTATN pue PTEOTA 


(LY) OO000T 


(LY) 000¢8 
(LY) 00076 
(LY) 00066 


(LY) OOOOTT 


VLIVd ON 


(LY) 000202 


VLVd ON 


(LY) OOO09ZLT 


(LU) 00086 


(duaq azeddn) 


sqn 
Mato 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


CA50c) 


(1,02) 


(1,072) 


(1,02) 


(1,02) 


(1,07) 


000S8 


00079 
000S9 
00028 


OOOTS8 

0006S2 
0000SZ 
O0O0LTZ2 


OO0O0T¢Z2 


O00ScT 


(dus 3SeMOoT) 


DIOL A 





£°7 eT9eL 


(LY) 00029 


(LY) OOOEE 
(LY) OOS*E 
(LY) 00004 


(LY) OO00SS 


VLIVd ON 


(LY) OOO8ZLT 


VLIVd ON 


(LY) OO06ST 


(LY) OOOSE 


(due3 azeddn) 
& 
ALIN 


(g) 708 ISIV 


(9) 
peTeouue 
(765) 79% ISIV 


UMPIP PTO 


A0T (7) &9& ISIV 


peTeouue ‘ieq 
“(TTég ig) E0& ISIV. 


OSADASUPI3 
‘peTTor ptoo %09 
‘q900us § 
yf (96) COE ISIV 


Teut pn3zr3u0T 
“PeTTOt PToO9 %09 
‘22SSa oe 
Y (9 ¢) COEF TSlyV 


2SIZASUPIAR 

“PeTTOI PTOo ZOy 

peice ls S 
Y (9 5) OOF ISIV 


Teut pnyzTsuoT 
*PeTTOI PTOO ZOV 
‘Q9eUS <= 
“I (9 c) COE ISIV 


peTeeuue 
(TT’ 65) OF ISIV 


ezeTd *. .#0€ ISIV 


*1eq € 


TWIYALVN 


> 





(lS) 


(1,02) 


(1,02) 


(1,02) 


15072) 


(1,02) 


(1,02) 


C3150C) 


(4,02) 


(1,02) 


OO0S8Z 


0006272 


O00E9Z 


O008LZ2 


OOO8ZT 


000672 


OO006L7C 


000622 


000022 


(dueaq 3saMoT) 


s qn 


O, 


(°3U0D) [Sd UT sTetTzsxIe_ snorzrzs9g 


JO YWBZUIIIS VTTsueL sjewTITN pue pTeTA L*y eTQeL 


(LY) 


(Ly) 


(Ly) 


(LY) 


(Ly) 


(1u) 


(Ly) 


(duaq 


VLIVd ON 


OO007ZLT 


VLVd ON 


OO09ST 


00SZ6 


000S6 


OOO9ZT 


OOO9LT 


000S8 


azaddn) 


s7n 
O 


(1,02) 


(1,02) 


(1,02) 


Ci, 0c) 


(1,02) 


(3%. 02) 


(1,02) 


(1,07) 


(1,02) 


00092 


OOOTEZ 


OOO08TZ 


000002 


OOOZLOT 


00088 


OOOTEZ 


OOOTEZ? 


OO6EE 


(dme} JseMoT) 


eres 


(Lu) 


(14) 


(Lu) 


(14) 


(14) 


(Lu) 


(Ly) 


VLVd ON 


OOOVST 


VIVd ON 


OOSZET 
0008€ 
o00ss 
0008ST 
0008ST 


00082 


(duaq 3zaddn) 


i 
PTOTA | 


@asisAsuPeIq 
‘peTTot pl[od %09g 
‘q00ys 
Yy (3 c) OTE ISLV 


TeuTpNyATsuoT 
“peTTot PToo %09 
“7900S. 
Y (9 cg) OTE cS iV 


9SIDASURI 
‘peTTOl PTO? Zor 
‘jya0us § , 


TeuTpnzTsuot 
*“PEeTTOl PTO Z0¥ 
‘qooyus * 
Y (9%) Olt ISIV 


peTeouue 
(Tr 6c) OLE ISIV 


UMPIp PTOd 


AST C161) BOF TSLy 


prey TInNJ *peTptos 
PTos (9) 170€ ISIV 


‘peTTor poo 


40S (tr) 1708 ISIV 


peTeouue 


1eq "(¢) TOE TSiy 


TVI WAL VW 





114. 


OI507) 


(1,07) 


(1,02) 


(1,02) 


(31,02) 


(3,02) 


(1,02) 


(1,072) 


(1,02) 


(1,02) 


0000SZ2 


0000¢2 


OOOLEC 


000¢S2 


OOOS6T 


000cT¢ 


O0008T 


OOOT82 


000862 


00006¢ 


(dusq 3Ssa9M0T) 


s qn 


9 


(°3U09) [Sq UF SsTefrzsqe_ snozrzayq 
JO yABueIIS aTTSsua]l ayeuyIATN pue pTEeTryz 


(LU) OOOOTT 
(LY) OO000T 
(LY) 00066 

(IY) 00676 
(LY) OOOO0OT 


(14) 000L8 


(IY) 00008 


(LY) OO06ZT 


VIVd ON 


(LY) OOO0SS8T 


(dua azaddn) 


s qn 
ce) 


(1,02) 
(1,02) 
(1,02) 
(1.02) 
(1,02) 


(4,02) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


OOOOOT 


OO00SS 


O00SZ 


OOOSZ 


OOOSTT 


00078 


000S6 


0007S2 


000872 


000cS2 


(dua 3SaM0T) 


k 
PTETA 


£7 ised 


(Ta) 


(IY) 


(LY) 


(Iu) 


(IY) 


(LY) 


(LY) 


(Lu) 


(LY) 


(1¥) 


(duaq 


OOO0ZL 
OOOSE 
000S9 
000S¥% 
OOOSZL 


OOOSEt 


OOOSE 


OOO009T 


OOOSST 


OOOLST 


azaddn) 
& 
AS 


UMeIP PTOD 
a 6 
LOT (£78 MSTV 


pa Teouue 
(nso) b7® ISIV 


poTeouue 
(gee LE ISIV 


poTeouue 
(gz) bet ISIV 


UMBPIP PTOD 
° ¢ 
LSC (1) EE ISIV 


‘eq § 


‘1eq § 


paTeouue 
“(g£1*9%5) ITE ISIV 


aqzeTd § 
Se (ES) 


paey e1iqyxa ‘paT[o1r 
PTO9 (9) OTE ISIV 


VSAVASURAI 
‘paTTOl p[o> %C/ 
qoous * 
y (gc) OTE ISIV 


[eUTpNT_SuoT 
*P8TLTOI PTOo %C/ 
Jeays § 
Yq (6c Olt ISIV 


OTOSrSTV 


TWLYA LVN 





1s. 


1,07) 


(1,02) 
(1,02) 
C1,02) 
(1,02) 
(1,02) 


(1,02) 


Or0c) 


(1,02) 


OO007E 


OOOOSE 


000022 


000892 


O0000CC 


000022 


00007¢ 


OOOTEZ 


0000S2 


(due 3SeMOT) 


sqn 
se) 


(°3U09) ISd UF STeTrAeIeW snorzrsay 


JO Y3SUaI9g VTTSus]L VIeUTITH pue PpTaTA /*y eTqeL 


(Lu) 


(LY) 


(Lu) 


(IY) 


¢€ LY) 


(Ly) 


(Lu) 


(LY) 


(LY) 


(dua 


000062 


000062 


OOOOLT 


OOOS6T 


OO006T 


OOOOST 


OOOOLT 


OOOLY7T 


OOOSOT 


azaddn) 


s7n 
D 


(3,02) O000ZE 


(3,02) OOOOEE 
(1,02) OOOOTT 

VLV@ ON 
(1,02) 00002T 
(3,02) 0000%7T 


(3,02) O0004T 


(1,02) O0000¥T 


(1,02) OOOTOT 


(duaq 4SsaMoT) 
PTOTA, 


(LY) 


(Lu) 


(LY) 


(1u) 


(Lu) 


(Lu) 


(LY) 


(LY) 


(dua 


asrsAsuely 
“PeTIOA ptoo 
0000SZ ‘qa0ys "(g) SSE 
Teut pnyztT3zuot 
‘peTTO’ pptoo 
O00SLZ ‘qeeys ©. Cce-KV 
(8) 
peTeeuue 
‘ie ‘ = = 
0000S q (g)# OSt-NV 
pezsdus3 
VLVd ON ‘Jeays (7) OSE-UV 
peTeouue 
‘71e é -WV 
0000S q (c) 08 
esrzvasueldq ‘po jeer] 
OOOOTT ujTos £ 987-¥V 
(8) 
TeupTpnyPFsuoT ‘paeqjee1z3 
uTos § -V 
OOOOOT T (9) 28¢ 
pose 
‘dtaqys ‘peTtoaz 
Oo” = 
00026 PT (969) 28¢ V 
UuUMeIp PTO 
¢ 
OO00Z 2ST (rT b7® ISIV 
azaddn) 
A 
PLOFA,, TVINGLWW 





116. 


(3,02) 000792 


(1,02) O0008T 


(dma JS9MOCT) 


$3n 
D 


(°3U05) ISq UF STep~azasqjeW snorzzs39gq 
JO YIZUSIIS STFSUS] sIeWFITA pue PTeFA L*y PTqPL 


(LY) O0006T 


(IY) OO0009T 


(dus zaddn) 


syn 
58) 


(1,02) 000092 


(1,072) O0008T 


(due JsaMoT) 
otf 
PTOFA 


(LY) O00”78T 


(1a) 00008 
(dua 1zaddn) 
£ 

PTOFA 


Jooyus 


peTeouue 


‘zeq * (gy TOTOUPL 


TWLIYA LVN 





lie 


(1,02) gt meGee/ 7 


VLIVd ON 


(1502) got ones 


(1,72°%7) gt x S°Tt 


meh Oc) g OT x ZE 


(1,02) gt x 9C 


(1,02) gt xX 6T 


(dwa3} 3SaMocT) 
a 


ISd UF STeyAaIeW_ snorarzagq jo 


AAFOFAISeTY JO sn[npoy pue Aywyy] Teuofzz0dorg gQ°h aTqey 


(LY) got x 97 


VLVd ON 


(1a) gt x 62 


(Iu) gt x 8°62 


(14) gt x OF 


(LY) got RG ac 7 


(LY) gOT eG 


(dus azeddn) 
q 


VLVd ON 


(3,02) 000002 


VLV@ ON 


VLVd ON 


(31,02) 0006SZ 


(31,07) OOOOET 


(3,02) OOOOET 


(due 2 3SemM0T) 
VFUFI *dorzg 


pe qeeiq uTos 
‘apeis o¢z ‘390yNS 


Tee3sg supsereW IN Z8T 


VLIVd ON (g) 


poagyt [ea 
ssoijs ‘poezt[Tewizou 
eTqnop ‘1ieq 


(LY) 0000ZT ( T2998 (FIN %0Z) 0082 


8 


peisduse3 
pue pouspiey 
VIVGd ON ‘£2eq "(gy OVE? AVS/ISIV 


peTeouue 

VLVd ON *(g) 0S 7S AVS/ISIV 
persdua3 
pue peyouenb ‘fieq 

(IY) OOOSOT (3) SLOT AVS/ISIV 





ST44LS NOTLONYLSNOO 


pose 
pue poeqQeeiq uTos 
(LY) OOO0OT ‘1eq “(gy O-NVdS-FN 


peat PpTOo ZST-cl 
aeq § AIPAUT 


(8) 
SAOTTV NOUI ANV NOUT 


(LY) 00008 





(due azoddn) 


3yuPFY *do1zg TVLIYALVW 









118. 


(3,02) OT X TE 


(1,02) got x O€ 


(1,02) gl x €f 


CFCe7) got AF 


(1,02) gt x Of 


VLVd ON 


(1,02) got SEAS 


VIVd ON 


(1,02) got x 8d 
(dwa3 3SaMoT) 


a 


(°2u0D) [Sd UF STeypzAsAey,Y snozazsagq jo 
AQpPoTFAsely JO sny[npoy pue yap~uyt . Teuoyz zrzodoig 9° oTqGe] 


(LY) got — Le 


(Lu) gt xX CZ 


(LY) gl x €€ 


(Lu) gl xX 1°62 


(LY) gt X QZ 


VIVd ON 


(LY) got x TE 


VIVd ON 


(Iu) gl x 92 


(dua3 aaddn) 
| 


(1,02) 000062 


(1,02) OOOSTE 


(3,02) OO00ZE 


VIVd ON 


(3,02) 000092 


(4,02) 000¢92 


(3,02) 000082 


(3.02) OOOO0E 


VIVd ON 


(due3 3SaMOT) 
IFUFT *do1rg 


ISIBVASUPIQ 

“pat pToo %09 

(LY) OOOSLT ‘Qaeays "(gy LOE ISIV 
[eut pnjATsuotT 
‘pet ptoo %09 


(LY) 000002 ‘jooys "(gy LOE ISIV 


paey T[nNjJ e1yxo 


(14) OOOSLT ‘J90ys "(gy LOE ISIV 


VLIVd ON (c) Ot tS lV 





OI LINALSNV-1TaaLS SSH INIVLS 


(LY) OO0009T zeq § ) OOTTH-4dY~LT 


(8 
perzsdma3 
pug payouanb 


(LY) O0009T ‘ieq "(gy 91% ISIV 


peirsdusa3 
pue pouspiey 
(14) 00006T ‘1eq (9) OT? ISIV 


DILISNALYVK-STAALS SSAINIVIS 





(LY) 000002 req § ) 69 %¢) TI-H 


(8 
pease 
pue 3ee13 uTOS 
‘aperz osz ‘3e00uNS 


VLVd ON (g)t? 298 SuTseIeW ZT 


(dus3 azaddn) 


3yuTY *doig IVIUALVN 








aby S 


(400Z) OT * 82 
VLVd ON 

(1,02) gOT * 62 
(¥00Z) OT x 82 
(4.02) OT X ze 
(4.02) OT * $°62 
| (1,02) gOT * 22 
(1.07) gOT * 62 
(1,02) g°T * 62 
VIVd ON 


. 


(dwa3 JsamMoT) 


a 


ARPOFASeTA JO sn[npoy pue yywey Teuoyzzrzodozg g°*hy eTqQe] 


(Lu) 


(Lu) 


(LY) 


(LY) 


(LY) 


(Lu) 


(LY) 


(Lu) 


x 
gl 
VLIVd 


x 
gt 


x 
gl 


x 
gt 


OT x 


x 
90! 


x 
gt 


x 
gl 


VIVd 


(°3uU05) [Sd UF SsTeyTAzsqAeW snozrzsayq jo 


ON 


Le 


Le 


O€ 


O€ 


oe 


8d 


8C 


ON 


(duwsq aaddn) 


a 


Ora) 


(4,02) 


(1.02) 


(1,02) 


(1,2 ° 7) 


C1,02) 


(1,02) 


(1,072) 


(1,02) 


(1,02) 


00002 


000S9 


O00SS 


O00SLZ 


OOOOTT 


000082 


000082 


OOOOTT 


OOOO0T 


000ScT 


(dw3} 3Se2M0T) 


IFUFT *dorzg 


(LY) 


(Lu) 


(Lu) 


(La) 


(Lu) 


(Lu) 


(LY) 


(Lu) 


(Lu) 


(Lu) 


(dua 


00009 


OOOSE 


OO00SS 


OO009T 


OOOSE 


00008T 


OOOOZLT 


00009 


OO0SS 


OOOOOT 


azaddn) 


IFaTT *dozg 


peTeouue 
‘1eq "(gy Eve ISLV 


poeTeouue 
(gy bee ISIV 


peTeouue 
‘1eq "(gy Tze ISIV 


‘jZ00us § 


pot pToo %¢o/ 
‘300ys "(gy OTE ISIV 


poTeouue 
‘1eq "(gy OTE ISIV 


ISTIASUBIQ 


“pet PpTOo %09 
‘Jo0ys "(gy 70€ ISIV 


Teurpn3zT Zuo, 
‘peat pToo %09 
‘qo0ys "(gy 70€ ISIV 


peTeouue 
(9) 70& ISIV 


poTeouue 
(9) ©Of ISIV 


peonpedz poo 
‘ie 4 
q (g) 208 ISIV 


& req G 


*ieq 6 


TWIYALVN 





a0’. 


(1,07) g OT x TE 
(1,02) g OT X ¢°9Z 


Qi,02) OT X o€ 
(due. JsenoT) 
d 


(°2U05) Ts@ ut STeFAVAVW snorzazagq jo 


AYFOFAISeTY Jo sntnpow pue IFUET TBuofzAtodorzg g*h atqey 


(LY) g OT MEG 7 
(LY) gOT X ¢°8Z 


(LY) gOT X 82 
(duaq aeddn) 
q 


(1.02) 000042 


VIVd ON 


(1.02) OOOOTT 


(dwa} 3saMoT) 
AFUFT *dozg 


(LY) 00006T 


VIVd ON 


(IY) OOOOTT 
(dmaq azseddn) 
IFUFT *dozg 


qJoous 
Hirde 
(3) OSOT d= 124 


PETTOL pToo 
‘jJa0us § - 
Y (9) 22% WV 


pe .ee13 
uTos - 
Je (g) 78¢ V 


TVIYALVN 





121. 


Olg0z) 


(1,07) 


(1,02) 


(1,07) 


(1,02) 


(1,02) 


(1,02) 


OVGUC) 


(1,07) 


0000SZ2 


O008SZC 


0008272 


O00SZ72 


0000SZ2 


000027 


0000S 


OOOZL8T 


OO006T 


(due ISeMoT) 


$n 


0° 


ISd ut sAoT[Ty wnfuejT] pure wnpuegjyzy 


JO 433udI19g OTTSUs], eIeWTITN pue PTETA 6°4 PTqEL 


(LY) 


(Iu) 


(1a) 


(Lu) 


(Lu) 


(La) 


(Lu) 


(Lu) 


(Iu) 


(due 


OOOTYT 


000K2T 


O0004T 


OOOOTT 


OOOOET 


OOOSET 


O00SZ7T 


00098 


00008 


aeddn) 


syn 


(1,07) 


(1.02) 


(1.02) 


(1,07) 


(1,02) 


(1,07) 


(1,02) 


CBO) 


(1,02) 


000042 


0000%2 


000792 


O00STZ 


000SSZ 


000792 


0000472 


OO0ZcLT 


OO009T 


(due 3SoMOT) 


PTOTA 


(LY) 


(Lu) 


(14) 


(Lu) 


(Lu) 


(14) 


(Lu) 


(Lu) 


(Iu) 


OOOLET 


00SOCT 


OOOLET 


OO0SOT 


OOOSTT 


O008ZT 


00002T 


00089 


00008 


(due azsddn) 


r 
PI?r4 


peTeouue ‘je0ys 
¢ I as a 
(9) ZCL-LVL-FL 


peTesuue ‘*JZa0y4S 
* 7) USS-AZS-TVS-FL 
(sS) S G-TVS 


peTesuue ‘Joos 
yo 


Tetatisisjut 
MOT eB213x9 


€ u 7 ae 
(9) 59° C-LVS-Fi 


TeTIfisazsquy Tewzo0u 


USS °Z-TVS-TFL 
(9) SS°C-TVS—-F 


zeq 


¢ u _7_ = L 
(sc) SS €aIVo=E 


peTesuue *js99uS 
.... USS *Z-TV-FL 
(9°S) 9S °C-TV-F 


peTeouue *je90YS 
“OL-SU SFL 
operig Tepyorzcmmo) 


Fil 
eing AT Tetorz9mm0) 





VHA TV-WNINVITL 


TVIda LV 





122. 


©: Fiera) 


(1,02) 


(e0c) 


(41.07) 


Cie 07) 


Cre0c) 


(1,02) 


(15072) 


Cig07) 


000¢C9¢ 


OO0LIC 


OO00L?C 


OOOSZE 


O00CLZ 


000S72 


000092 


000S02 


000797 


(dma} 3saMoT) 


syn 
¢ 9 


(°3U05) [Sq UF sAOTLTY wNfUuB_AT] pue wNTueATL 


jO YQSUBIAS VT FSsus]L oeWTITN pue PTSTA 6° STIEL 


(IY) O000FT 


(IY) OOOSET 


(LY) OOOO0ST 


(LY) OOOLLT 


VIVG ON 


(LY) O00S¥T 


(1U) OOO00ST 


(IY) OOOZTT 


(IY) O007¥T 


(dueq azaddn) 


sqn 
oA 


(1,02) 000062 


(41,02) 000092 


(1,02) 000592 


(31,07) OO0V70E 


VIVd ON 


(1,02) O000TZ 
(%,0Z) OO00EZ 
(1,07) OOOZLT 


(%,0Z) 000877 


(duaj AsaMoT) 
PIeTA 


TeETITIAISAGAUT TeUAoU 


(Iu) OOOLZI peTeeuue "(gy AV-TV9-FL 


(1a) 0006ZT 


(IY) O000#7T 


(1%) O0084T 


VIVd ON 


(Iu) OOOOET 
(LY) O00S7T 
(LY) OOO0ZOT 


(LY) OOSOET 


(duaq azeddn) 
A 
29 cdl Sep 


ae aoa 


peTeeuue ‘jooys 


(aa 3 i iG ‘ Q) AV-TV9-FAL 


pose 


‘pe,ee1q ufos ‘*jee0uUS 


(cy ATONE -TV9 FL 


peTeeuue ‘Jeeays 
r -O a a 


VIdd VHA TIV-NNINVITL 


peTeouue 

xeTdnp ‘Sjaays 

—OWT-TV8-TL 
(gy At WI-TV8 


peTeouue ‘* 390uUS 
gS =O — = NE 
(g)At WI-TV8-F 


peTeouue *jAoaoys 


; PLT-W?e-TV8-FL 
(9) T-W7-TV8 


Jaeayus 


TVI YALA 





(*3U09) [Sq UT SACTTY UNyTUeIT]L pue unpuejzlL 
jo yQdusIIS VTFSsus] sewF;ITN pue PTOFA 6°y STqeL 


25). 


p97e919 UTOS 
(3,072) OOOSEE (1Y) 00004T VLVG ON VLVd ON "(gy PVE-A9TI-AET-FL 


peTesuue ‘pe[Tor 
PToo ‘ 790yNS 


(3,02) 000022 (LY) OOOSET VLIVd ON VLVd ON ¢7y WE-AOTT-ACT-FL 
po e913 
u[os ‘j390yYS 

(3,02) OOOSEE VLVd ON VLVd ON VLVd ON “(cy EVE-AOTT-AET-FL 


VIGd-WNINVITL 


pose *‘pejee1q uTOS 


(1,2°7) OOOO0ZE (LY) O0006T (3.2°7) 000682 — (LY) OOO0O08T * (gy USZ-AI-TV9-FL 
peTeouue 
(1,7°7) 0006¢Z2 (LY) OOOOST (3,7°7) 000062 (LY) O0000¥%T “(gy USZ-A9-TV9-FL 
peTeouue 
(3,02) 000202 (Iu) O0004%T VIVA ON VLVd ON Jsasys (6c) UHS-FL 
TeBF3FAISAIAUT MOT 
(31,02) 000662 (La) 00077T (3,02) 000062 (1Y) OOO0OET B13xe (gy AV-TV9-FL 
(due 3soMoT) (dus iteddn) (due 3S3MOT) (dua zeddn) 
k 
ao =n oe. bal SAN TVINALVH 





ISd UZ SAOTTY wNTueIT] pue wntueIz] jo 
AATOFASETY JO sn[npow pue JywyT TeuoypyrAodorzag OT’ eTqe]L 


124 a 


Olea 7) gt xX 6°LT (LY) gt X QT VLVd ON VLVd ON (¢) UWL-FL 
Tetatasazequt MOT 

VIVd ON VLIVG ON. (3,02) 000072 (LY) 000SZT B14x9 (gy AV-TV9-FL 
Teratasazequy 
Tewiou ‘paTeauue 

(1,07) g Ot X QT (Lu) got X OT (LY) 000092 (LY) OOOOET ‘(gy Av TV9-FL 
peTesuue ‘joaoys 

(1,02) gl X 6T (14) gT KGIGT VLVd ON VLIVd ON "(gc AV-TV9-FL 


pose ‘pejzeer3 
u[os ‘*jeaeys 
(1,02) gl Xx 7° 6T (1a) g0T X €°9OT VLVd ON VLVd ON (g) AT-OHE-TV9-FL 


ViIdd VHdIV-WNINVIIL 


peTeouue ‘yjssaus 


C50) g OT xX 02 (LY) got xe / | VLVd ON VLVd ON "(gy AT-OHT-TV8-FL 


peTeouue 
*TeTITIASAe_AUT Tewur0U 





(1.02) gOT X 8T (14) Ot * 91 (1,02) O00SEZ (Ia) 0000ZT (g) USS" @-TVS-FL 
(1,02) got * LT (LY) gOT X 9°ST VLVd ON VLVd ON (gf¢) USS e-TVS-FL 
(A,7°47) got * T°LT (1a) gol X T°ST VIVd ON VIVd ON (gt) FL 27nd 
VHdTV-NNINVIIL 

(dws JseMoT) (dua azeddn) (dus 4SeMoT) (dus xzaddn) 


q q WwPY ‘dozg atupy *doig TVIUALYN 





125 ° 


(1,07) g0T xX LT 


(due 3SBMOCT) 
d 


(°3U05) ISd UE SAOTTY UNTUeATL pue unzuegtTy jo 


ARFOFISeTY JO Ssn[Npow pue A~WFT Teuofzjzaodorag OT’y eTqeL 


(Lu) gt x OT 


(dwa3 aeddn) 
a 


(1,02) OO0000€ 


(due3 3SeMO0T) 
WFuPI °dorg 


(Ia) OOOOET 


(dus3 azeddn) 
IFuUFT *dorzg 


pezeerq ufos 
me | = - 
(gy IVE OTT~AET~ FL 


ViIAd-WNINViT dL 





TVI YA LVN 





12.6% 


(1,07) 


(1,07) 


(1,02) 
(1,02) 
C1,02) 
(1,02) 
(1,02) 
(1,02) 


(1,02) 


000807 


006992 


00069 


OOSTS 


000947 


0009S 


O00S¢cL 


OOOZS 


000¢9 


(dueq 3SeMOoT) 


sn 


ce) 


(Lu) 


(Lu) 


(Iu) 


(Lu) 


(Lu) 


(LY) 


(Lu) 


(Lu) 


(Lu) 


ISd UT sTeqeR_ snooueT [Testy 


JO Y{8UsI9S eTTSUe] eeUTITA pue PTETA 


0000L7c 


00079T 


O00L7 


00S8¢ 


OOOtE 


OOSTE 


00SO¥ 


OOOV7E 


OOS9E 


(duaq 2zeddn) 


s3n 
50) 


(1,07) 


(1,07) 


(1.02) 
(1,02) 
(1,02) 
(1,07) 
(1,02) 
(1,02) 


(1,02) 





OOOTTE 


00060¢ 


0008S 


00S92 


0000¢ 


00082 


00067 


OOOCE 


OOSOE 


(du3j 3ISaMocT) 
PTOTA 


(Iu) 


(Lu) 


(La) 


(14) 


(Lu) 


(1a) 


(Lu) 


(Iu) 


(Lu) 


als 7 


OO0STZC 


00S9¢T 


OOO6E 


OOS8T 


OOS9T 


00S7Z2 


OOOLE 


00SS7¢ 


00ST? 


(due azaddn) 


PTeTA, 


PETTOt PTO ZOV 
‘Jo0uUS “(cy $2 souckey 


PETTOA PT9OY 7402 
*‘Jo0US "(cy 82 soudey 


SAOITV LTIVA09 


pepniaqxa 
(1) SL -VO9AZ 


Jeoyus JysnoiM 
(oz6 765) 07 V EAH 


3SeBeo pues 
: (OZ ‘ L ‘ cS) 9L-VICNH 


Josyus JusNoIM 


pepniazxe 
“(oz* 76g) iV TE 


peyxyiom pToo ‘*3zee0yVs 
“(gzég) TTH-VOTazZ 


Jasys 6qYysn0IM 
(ozesigy On STEZV 


SAOTIV WhISANOVW 


TVIYaLVN 


12). 


(1,02) OO00T 


(3,072) O00ZST 


(4,07) O00Z8T 


(1,02) OOOZET 


(4,07) 000802 


(4,02) OO0S9E 


(du93 3S9MOT) 


syn 
2 ie) 


(La) 


(Tu) 


(Lu) 


(Lu) 


(Iu) 


(Lu) 


(dwaq 


0007 


OOO00E 


000S¥ 


OOOSE 


OO0O0T9 


0000SZ 


aoeddn) 


syn 
se ie) 


(*3U05) ISq UT sTeIeW snooueT Testy 
Jo yR8UeI9S STTsue], eJeMT ITN pue PTeTA 


VLVGd ON 


(4,02) O000%ZT 


(1,0Z) OO06ZT 


(4,07) OOOZTT 


(1,02) 000802 


(1,02) 000082 


(dua 3SeMoT) 
PTOTA , 


TT°? 9T4PL 


ISbO 


VIVG ON (1) PPT ving ATTepPToO1euMI0D 


(Lu) 


(LY) 


(La) 


(Ly) 


(LY) 


(dwa3 


O008T 


OOO09€ 


00072 


O00SS 


OO0O0TZ 
zaddn) 
PTPTA 


PpeztTTTeyasAhrse1 
‘zeq § WNT QUNTO) 
q (s) quny 


paeastTe.a 
ssoijs ‘jysnoim 


‘aeq §,_. wntqunto9 
Ge wae 


peztTTesasA1z901 
‘zeq * unTe que 
\ Gum 


PpeAZT TI 
ssoiqs *‘jZysnoiM 
‘7eq (0) 

SYAaHLO 


“pet ploo “4997 
‘zeq § AOTT31TaA 
q (9) TFoTL 


TWIYd LVN 








128. 


Ci507) g OT xX O€ 
(3,.2° 7) gT xX 6°9 


(duwo3 3S9M0T) 
qd 


(Lu) g0T xX (Z 


(LY) OT x €°9 


(dma3 azeddn) 
a 


ISd UF STe39Q snosuel[[ex0sT_Y jo 
AJFOFISeTY JO sn[npoy pue 3FUP] Teuotzaodozg Z[*y PTqQeL 


(3,07) 0006472 


VLV@Z ON 


(dua3 JSaMoT) 
3FUFT *dorg 


per PTO %Cv 
(LY) OOOOLT req "(gy SOTFSTS 


SAOTIV LIVOO 


VIVd ON uUN-ssusey_ sang 


(S) 
SAOTTV WNISANSVW 
(dua 3 azeddn) 


ITED dor7 TVIYALVN 





ISd Ut sTeqptzsqe_Y sqtsodwuog 
JO YAZuUaIIS STTSUSL SIeWTITH Pure PTETA ET*y eTIPL 


We 


“Jupet Of 
TetrTezed ‘quowe TT 
TeXuortzoeATptTun 

(1,02) OO000€ (LY) 000082 VIVd ON VLVd ON RO IEEE: {81-4 





STANVd-INAWAOYOANTAY ONIAOU TO06/S-ALVNINVI SVTISYSalA-AXOda 


*jutert sse[ )-g 


(1,02) 00086 (IY) 00004 viva ON vIVd ON ‘(gy BTS®U 878 Uoda 
*jut~ol sse[)-q 
(3,02) OOOZOT (LY) 00064 VLVd ON VLVd ON Wc anes TOOT uodg 
epupod Saya ~ 
_ (1,02) O00TZT (La) 00029 VIVd ON VIVd ON "(gy UFS2a 828 voda 
‘jute SLH/S 
(1.02) 0009Z2T (LY) 0008Z VIVd ON VLIVd ON "(gy UESAu 8zg uody 





STUANVd-INAWAOYOANT AY HLOTO SSVI9 T8T-dLVNINVI SVIDYSXEdTA-AXOdda 


Y2OTO sseTZ3 OTT 


(31,02) 00098 (LY) 00062 (3.02) 00098 (LY) 000SZ ‘3e8e4s "(gy UOT HAL dad 
YIOTD sseT3 OTT 
(3,02) 00058 (LY) OOOOE (1,02) 00068 (LY) OOO0OE £32ae4S "(gy TOTFAL TAL 
PeTTTZ ssets 
(3.02) OOS9T (LY) 0002 (3,02) O0S9T (LY) 0002 %0Z "(gy TOTIAL dad 
PPTITF Sojseqse YZ 
(3.02) 0099 (LY) 008 (3,02) 0099 (LY) 00S ‘Joa0ys "(gy UOT FAL TAL 
(due3 3saMoT) (duaq azaddn) (dw33 3SaMoT) (due atsddn) 
k 
aNd aa Piore PT? FS, TVINALWH 





130. 


(1,072) 


(1,02) 
OI00) 


(1,02) 


(1,02) 


(1.02) 


(1,02) 


OOOCET 


00069 
00099 


000CZ 


O0009T 


OOOS9T 


OOO0LT 


(3,02) 000072 


(du3s3 3SoMoT) 


san 
D 


3O 


(LY) 


(La) 
(LY) 


(Lu) 


(La) 


(LY) 


(14) 


(La) 


(due 





(°3uU0D) [Sg UT sTetTazsqey_ o3atsodmoy 








Y3SusrIg STFSUs] oJeWTITN pue PTeTA ET*y eTqeI 
*JuTeA OJ Te TTe1zed 
‘Jusue[TTJ Teuofz.oeatp 
-7q *8uTAor T06/S 
OOOSTT VIVd ON VLIVd ON (e\e 8STS UOLAWISTIS 
GALVNINVI SVTOWAdLA-WALSAATOd 
‘Jupzor y uelo,a/q 
00084 VLVd ON VLVd ON ey a CIT61L9 
O000¢S VIVd ON VIVd ON (9) CFF QTT6TLO 
OOO8E VIVd ON VLIVd ON (gy Ferd L0G OvUteN 
STANVd-LNAWHOYOANTAY HLOTO SSVID T8TAY-aALVNIWVI SVIDYAEIA-OIIONAHd 
JusUeT TF 
TBuOT I O8ATPTG 
00007T VLIVd ON VIVd ON (gy Fer OS Had/Zee-aad 
JUoUeTTI 
Teuot 3 9etFEpTq 
OO009T VIVd ON VLVd ON ‘Qe © sa/7EC-WaC 
‘JuTeI 03 
TetTerzed ‘juowe,TTs 
Teuof 0e1T ptq 
00084T VLVd ON VIVd ON "(gy GFSeu L8L-a 
*jJupor 
02 [TeTTeszed 
~**JutTar yAOTO 
OOOOLT VLIVd ON VLVd ON €vST (gy UFSeE L8L-4 
aaddn) (dws JsaMoT) (dueq azaeddn) 


sn plorA 


k 
i PTETA 


TVIYALVN 





13. 


(°3U09) [Sd UF sTefzseqIeW satsoduoy 
JO YRSUaAAS STFSuUs] AeUFITN PUe PETA ET*y eTqeL 


(3.02) 0002S (LY) OOOLE VLVd ON VLVd ON ufsay 
(9) Q-T osnoysutqysoy 


eee oe SE 
INANAOYOANTAY HLOTIO SSVID OOTTV/T8Ta “ALVNINVI SVISYACIA-AGIWAI0d 


(3.02) O00SZ (IY) 00002 VLIVG ON VLVd ON UFSeY O€T-J ouzrPAdAL - 


(g) 
(31,02) 00008 (LY) OOOOE VLVd ON VLVd ON (g) TFS°8 ETS oowzeN 





INGWAOYOANTHY HLOTIO SSVID T8T-ALVNINVI SVIOYAEIA-NOOITIS 


‘JUFEI YIOTO TST 


(3.02) 000476 (LY) OOOZE VLVG ON VIVd ON "(gy UFSeU CET UFAGTA 
*JUFSA YROTO TET 
(43,02) 0009S (LY) OOOTY VLVd ON VLVG ON "(gy CFSE" cEcy oeUuTuey 





ALVNINVI SVISEHEIA-WaLSAATOd AAYNLVeAdWaL HOIH 


‘JUFEI YIOCTO TET 


(3.02) 00068 (LY) OO06€ VLVd ON VLVd ON "(gy TFSP4 76 U0IA9H 


*JUFe YIOTO TST 


(3,02) OO08Z : (LY) 00084 VLVd ON VLVd ON (gy TFSu €>/q xeTdeieg 
(dma3 3saMoT) (due aaddn) (due AseMoT) (dma aoddn) 
re 

EAA | Bo rors PLOFA) IVINGLVW 


eee rrr 





ISd UT sTetTaszeW o3~sodmoy jo 
ARFOFASeTY JO sn[npoy pue yp~WTY Teuot3rzodojag HT[°y aTqey] 


132. 


*JUZET YIOTO EYGT 


(3,02) pul 9 (Lu) g°T * 7°S VLVd ON VLVd ON (gy UFS94 L8L-9 
ZUSUeTT J 
; TeuotzoeATpTun 

(1,02) g0T x ¢°6 (LY) got * 2°8 . VIVd ON VLVd ON ay ae 181-4 





STANVd-LNANHOMOANTTY ONIAOU T06/S-ALVNIWVI SVIONAGIA-AXOda 


‘Juy~ea sse[t3-y 


(1,02) g0T BG ay (14) g0T > ae 5 VLVd ON VLVd ON Wey plans 8zg uody 
*jJuyea sseT[3-y 

(1,07) got mao (LY) g0T xX H°€ VLVd ON VLVd ON "(gy UFSOU TOOT uody 
*JutTea SIH/F 

(1,02) gT xX 6° (LY) g0T SEY VLVd ON VIVd ON oe 8z7g uodg 
. ‘JUzeI SIH/S 

(1,02) g0T xX Z°H (LY) g0T X 6°E VLVd ON VLVd ON ‘( 87g uody 





STANVd~LNANAOYOANIaY SSVID TST-GLVNINVI SWIOdddIA-AXOdd 


Yy30TD sseTs OTT 


(1,02) gOT * S972 (LY) got XT VIVd ON VIVd ON ‘3004s (gy VOT FOL daa 
YIOTD sseTs OTT 
(1,02) gOT * ST*Z (14) g0T * 6°0 VLVC ON VLVG ON ‘3004s “(gy TOTAL qa 
PETIT sseqt3 
(1,07) gOT ¥ eT (14) gOT X ST"0 VLVd ON VIVd ON %0Z "(gy UOTFPL daa 
(dwe3 3SaMoT) (dwe3 azoddn) (dua3 3SaMoT) (duoe3 azaddn) 


aq a 3FUFT *dorg IFUFT *dorzg TVWIUALVN 








(°3U09) ISd UP sTeTAszeY vaTsodwoy jo 
ARFOFASETYA JO sn[npoy pue AyWTY Teuoz3rodorzg HT’ aTqe] 


133. 


uyTSoy 


(1,072) gl X Z°E (LY) g0T xX 6°Z VLVd ON VLVd ON 8-T esnoysuzysaM 


(8) 
et oc 
INAWHOUOANIAU HLOTIS SSVID OOTTV/T8TA “ALVNINVI SVIDYAEIA-AGINAIOd 
TBuUOTIIeATp 
-Fq ‘*38uTAoI [06/S 


(1,07) gl x 6°S (LY) g0T X O° VLVd ON VLVd ON UFS9Y BCTS UoOrRIeTAaS 


(8) 
ALVNINVI SVIOWAGII-WALSAAIOd 





‘yJupyeat VY UeTOA/g 





(1,02) gol xX (LY) gol x L°H VLVd ON VLVd ON (gy TFS°u CIT61L9 
(X07) ,OT ¥ S*y (Ia) ,0T x 8°¢ VLVd ON VLVd ON (gy TEEPE CIT61L9 
(4,07) g0T xX Q°E (Lu) g0T X QO°€ VLVd ON VLVd ON yn 90¢ ODmreN 

TANVd-LNAWAOUOANIAU HLOID SSVID IST-ALVYNIWNV1 SVISWAIIA-O1l IONAHA 
ZUsUeTT I 
TBUOTIIAAT PTA 

(1,02) gl x 1°9 (LY) g0T WARIS VLVd ON VLVd ON (9) UFSeu OSHAG/ZEE-UAA 
qUOMIe TTF 
TBUuOT IAAT PTW 

(%o0Z) JOT * 9 (Iu) ,OT x S VLVd ON VIVd ON‘ (gy UTSOY ag /ZEe-wad | 

qUoMeTT I 
TBUOTIIAAT PTA 

(1,072) gl x / (LY) g0T OG VLVd ON VLVd ON “@Quee L8l-a 

(duea} 3saMoT) (dua azaddn) (dua 3S9MOT) (dma3 azoddn) 
q q WUFT *dorag AFUFI *dozg TIVLUALVW 


nn ee... . 





ISd uf srewATog , 
JO YRsueTIS STFSUe] sIeWFITN pue PTEeTA GT°y eTqPL 


134. 


(3,224) OOL6T (LY) OOZLL VLVd ON VLVd ON (zT) OPEAOTUOTAUFAATOd 
VLVd ON (LY) OOE€T VLVd ON VLVd ON (2) OUe TAO ATO" 
(1,02) 0002T (LY) 0076 VLVd ON VLVd ON (gy 7FS°4 tra/ZEe-uad 
(1,02) 0002T (LY) 00276 VLVG ON VLVd ON ey /8l-a 
uTSoY 
(1,02) OOSET (LY) OOOOT VLVd ON VLVG ON (g) 0S -Had/ cee aaa 
AVTUTTTeIsA19 
Z69-0¥ °Je04S 
(1,02) 00022 (LY) 000S VLVd ON VLVd ON ‘Tg adAy “(gy 4-12 
AFUFTTeEISAID %O/-OF 
(1,02) OO0EZ (LY) 0006 (1,02) 00022 (Ly) 0009 ‘Jooyus ‘(gy a7 Ta 
AVFUTTTeISkAID %6y-vy 
(1,02) 000472 (LY) 000% (1,02) 000%2 (LY) 0002 "(gy TOTHPL dad 
AITFUFTTEISAID 799-64 
(1,02) 00002 (LY) 0006 (1,02) OO006T (LY) 0002 “(gy TOTIPL AIL 
AVFUTTTeIsAr9 
(1,02) OOOVE (LY) 00002 (1,02) OOOVE (LY) OOSET 45S “(Gyan 
ATUuFTTeIasArzo 
(31,02) OO0EY (LY) OO0TZ (1,02) O00€% | (LY) OOSET ST “(gy tPTAW 
(due ISaMoT) (dueq azeddn) (dweq JsSeMoT) (dmo3 aeddn) 
ese pairs PTOTA,, PTOTA TWIUALVW 


ee ee— eae eae dia 





(°2u05) [Sq Uf sirdwATOY 
Jo yRSueIIS STTSusL syewpyITN pue PTeFA GT°y eTIeL 


iS iaye 


(T/6°STT 

/0Z/02/08) VWNad 

/VSG/2L09-Z/0¥0T 

(1,02) OOZET (Iy) O00S VIvVd ON VLVd ON (12) FOUUa/ 978 uodq 
(9°12 
/OS/ST/S€) VOan 
/OOT-T. sueadtpy 


(1,02) 00672 (IY) 00672 VIVd ON VLVd ON y/TL8 uodyq/9zg uodgy 


(LZ 
(7 
/9Z7/vET/OOT) VNad 


(1,072) OO€ZT (LY) 0002 VLVd ON VLVd ON ) /TAHOA/VSC/878 uodq 


CH 
(1/0Z/6°STT 
/OOT) VNad/Ov70T 


(1,02) O0S#T (LY) 0009 VLVd ON VLVd ON Todwg /ysa/gzg-uodg 


(LZ) 
po peaqeun 
‘o/€g supuro0og *7-9Sg 


(1,92) 0008T (LY) 00¥40T VIVd ON VIVG ON (77) SSPT9 POF TTSOI0g 
peperzqe 
‘OLEg sufUI0D 7-ISE 
(1,02) 0070T (La) 0002 VLVd ON VIVO ON (77)SSP1D ®IVOFTESOIOG 
(due AseMoT) (dwe3 1az0ddn) (dua 3SseMoT) (dmaq azeddn) 
See sehT PTOTA PTeTA 


TVLUaLVW 








ISd Uf saswATog jo a 
AAFOFASeTY JO sn[Npow pue AywWTT Teuozyarodorg OT°y STqeL 


136. 


(1,07) gT X CH°T (LY) gt x ¢°0 VLVd ON VLVd ON (g) UESeU L8l-4 
uTSOY 

(1,02) gT bar Auge | (LY) gOT Ge () VLVd ON VLVd ON (9) OS HAd/Zee-UId 
AQFUFTTeAsAAD 
Z59-04 ‘e048 

VLVd ON VLVG ON (1,02) OOO9T (LY) 0002 ‘Tg edd (g)i-1 
AYFUTTTPISAID %O/-OF 

(1.02) g OT Mae | (LY) g°T xX €Z7°0 VLVd ON VLIVd ON ‘Joous (gy) 47 Te 
AQFUFTTeISAID Y%7°ZL 

VLVd ON VLVd ON (1,02) 0008 (Lu) 0 ‘Jooys "(gy TOTFAL qAL 
AVFUTTTeISAID Z%H°7S 

VLVd ON VLVd ON (31.02) OOOOT (Lu) 0 ‘Jooys "(gy TOTAL qAL 

VLVd ON VLVG ON (4,07) OOS6T (LY) OOOT aos "(gy TOTAL did 
AVFUFTTPISAID {64-44 

(1,02) g°T x ¢/°0 (LY) g OT > AO aa) VLVd ON VLVd ON "(gy TOTFAL dad 
AYFUTTTeIsAAD §={%99-Hy¥ 

(1,02) 9T x 9°Q (LY) g0T x 90°0 VLVd ON VLVd ON "(gy TOTSPL TAL 
AAPuUFTTeAsAAD 

(1,02) gO X CH°T (14) 901 x 9°Q VLVd ON. VLVd ON “SS "@) es 
AAFUTETTeIsAIAo 

(1,07) gT X 3°T (Lu) 901 x £°O VLVd ON VLVd ON LST (3) anual 

(due } 3SeMOCT) (dusq azeddn) (dws 3SdMOT) (duseq azsddn) 


qa a FUP *dorzg aFUTT *dorg TWIYALVH 





(°3u05) ISq UF szoumATog jo 
AIFOFISeTY| JO snpnpow pue yruP] Teuof 3zodozg gT*y eTqeL 


137. 


cOT X 6 ¢0T xX € (1,02) 000ZT (LY) OOSE (12)§ 1/6 STT/02/02/0€) 
yndag/Vsa/2l09-Z 
/Ov0OT Todwg_/9z7g uodyq .- 

(1,02) got x €T (14) cOT xX 7°0 (1,02) 00002 (LY) 009 (LZ) (9°LZ 
/OS/ST/SE) VOaN 
/OOT-1 eueadtpy 

/tlg. u0dy/9Z8 uody 
(¥.02) OT ¥ 9°6 (La) OT * ere (3,02) OOOTT (IN) 0006 (ZZ) uTSsey 
(T/9Z/vET/OOT) VNAd 

/LaHOd/VSa/8zg uodg 
(3,02) gOT X 1°6 (Lu) gf Xx € (1,02) O00ZT (IY) 000% (12) TFS24 (T/0Z/6°STT 
/OOT) WNagd/0V70T 

qodug/ysda/szg uody 

(1,02) gOT * IT'T (La) gOT X 72S °0 VLVd ON VIVd ON (21) PPEAOTUOTAUEAA Tod 

VLVd ON (LY) g0T xX Z0°0 VLVd ON - WLVd ON (zp) Pua TANI AT Od 

(Ho02) OT X 2°1 (LH) OT X S40 VLVd ON VIVE ON (gy UFSOY © sa/ZEE-NaG 

(due 4seMoT) (due 3 azsddn) (dua 4seMoT) (dueq aoddn) 


q q FuFI °doag Fut] ‘doag TWIdYd LVN 








138. 


sAO[T[TY wnuptun{ty jo eeay UT 
uoTIONpsy ssejuscozVg pue uoTIesuolTY eZequsoisg /T'h eTqe] 


VLVd ON , VLVd ON (1,SZ) bT Ci) ce 1eq "() E9L-8T02 

VLVd ON VLVd ON (AoSL) 82 (IY) $2 zeq "(z) 7E-LT02 
eSAsASUueAI 

Cie 2) ZT (LY) 9T (lec 4) OL (LY) 8 ‘ajetd "(gy ES9L-VT02 
TeutpnyTsuot 

Gigc 4)” 6~— 6 (14) 47 CiacGa2) SCL (La) $°OT ‘ajetd "(gy TS9L-9TOZ 
pesg1o0z 

CieOc) ec (LY) 42 (i502) ~~ 2 GaDe Scr zeq "(78 G) 927 9T0Z 
umeip ‘peT[o.r 

VLVd ON VLVd ON (1,62) LZ (14) SY ‘i1eq ‘() 71-9102 
umMeip ‘paT[o2 

VLVd ON VLVd ON (1.2) 9€ Gia Z ‘zeq (1) 077102 

VLVd ON VLVd ON GiEGe Si (Lu) oT azeq (1) 81-TH0Z 

VLVd ON VLVd ON (1,2) 92 (lu) 869T 1eq (py EL-T102 

VLVd ON VLVd ON (1,.S$Z) SE (LY) 9T (9) 8TH-OOTT 

VLVd ON VLVd ON (1,.SZ) Ov (LY) €Z (9) 9TH-OOTT 

VIVd ON VLVd ON (1.52) ZY (De 02 (,) VTH-OOTT 

VLVd ON VLVd ON (1,62) 94 (LY) S°E€Z (gt 1) 2 TH-OOTT 

VLVd ON VLVd ON (1,92) LS (LY) S°E4 (9,9 00TT 

(dueq 3SaMoT) (dueq azoddn) (duo. 3SeMOoT) (due azeddn) 


Poly ut "psy x eoay UT "poy ¢% uofTjesuoTy, ¥ uoTIesuoTY x TVIYALVN 








(*3u09) sAoTTy wnuptun,Ty jo eeiy ut 
UOFIONpsy Vsse_ZUsoIeg pue UOTZeSsUOTY aB8e_usdAeg /T’y eTqeL 


139% 


LBUT pn3zTsuot 
VLVd ON VLVd ON (1,02) S°9T (ly) TT ‘£32aeys "(gécy C94 6122 
VLVd ON VLVd ON (1,02) LT (LY) rai (g) 94-6122 
VLVd ON VLVd ON (1.2) 02 (14a) oT 1eq “(zy E9E-8TC2 
VLVd ON VLVd ON (1,07) ZL (LY) l (2) 94-S202 
TeUTpN3AT3uoT 
Giec- 9) 8 (ly) LT Olga) 08 (Iu) 8 a3e Td "(gy ES8L-9202 ; 
VLVd ON VLVd ON (1,02) 9T (LY) TT (g) 94-7202 
a1eq 
(3,07) 6T (LY) 82 (1,02) 8T (LY) ¢$°0Z (LT *Q* 166) 7E7 7202 
VSTIVASUPRIZI 
pue [eUuTpnyTsuoT 
VLVG ON VLVd ON OU (52/48 (Ia) =8T ‘3a0ys * (gy E1-7202 
VLVd ON VLVd ON (1,02) ZZ (LY) ST req (py £1-9202 
VLVd ON VLVd ON CIeS7) 0c (1a) (a6 2eq (py 077202 
VLVd ON VLIVd ON (1,02) ih 10 (Lu) 6 (gy F8L-T202 
VLVd ON VLV ON (1,02) TT (Iu) 8 aes "(gy 94-0202 
(1,07) S°6 (IY) S°9T (1,02) TT (Iu) = OT 1Bq "(gy 91-0202 
(dua3 3saMoT) (due3 azaddn) (dwa3 3SaMoT) (dua3 aaddn) 


Baily UE *pey x Boay UT *pey ¥ uoTzesuoTW ¥ uoT 3BSUOTY 















(°3u09) SAOTTY wnuTunTy jo eelay ut 
UOFJONpsy esejusd.isg pue uoTZesuoTY aeB8equsd.ieg /T*y 2TqeL 


140. 


Teut pnjqTsuot 
Clec acc (lu) Zé (1.2°7) = ST (la) «TT ‘ejetd "(gy ES9L-8T9Z 
P9SAVASURIAI 
pue [eupTpnqATsuotT 
VIVd ON VLVd ON (1,02) S°ZT (La) $2°9 *Je0ys "(gy 291-8192 
P9SAVASURIAI 
pue [eupTpnzTsuoT 
VLVd ON VLVd ON (1,00) WueL (ly) 6 ‘joys "(gy 9L-8T92 
VSIVASUBIAI ; 
(1,02)  €2 (1a) 22 (1,02) €T, (1a) OT TOIETE © (gy LBL-6122 
Teut pnjpsuoyt 
(1,02) 2 (Iu) 82 (1,02) ZT (LY) TT ‘ajetd "(gy L8L-6122 
PSADASURBIAI 
VLVd ON VLVd ON (1,02) €T (14) g ‘Jooys "(gy L8L-6T22 
TeuUT pnz_suotT 
VLVd ON VLVd ON (1,02) €T (LY) 6 ‘Jooys "(gy L8L-6T 22 
P9STIDVASURAQ 
VLVd ON VLVd ON (1,02) ST (LY) 1h ‘Jo0ys "(gy T8L-6T22 
Teut pnyyTsuot ; 
VLVd ON VLVd ON Cis0c) S°Et (14a) ZT ‘Jooys "(gy T8L-6122 
P9SABVASUBAI 
VLVd ON VLVd ON (3,02) 9T (Ia) ZT ‘£32048 "(gt cy C9L-6T22 


(dwe} 3saMoT) (due3 azeddn) (dwe3 3S9MCT) (dma3 artsddn) 


- paay Uz “pay x Boly UE *poy % uofzesuoTy ¥ uofzesuoTy x TVLUALYW 








141 * 


(°3U05) sso[Ty wnuftun,[y Jo eeay ut 
UOFIONpsy vse jUa.INg pue UoTIeSuUOTY aeBequadieg /T’h VTQe] 


VIVd ON VIVd ON CeO) ee .cy Ciao 1eq “(pT 1) 7EHHeS0S 
VLVd ON VLVd ON (1.62) 8€ Cla) “ze 12q * (1) EHH 7S0S 
VLVd ON VLIVd ON (4.S24) 8Y (Ia) O€ e3eTd "(472808 
VIVd ON VLIVd ON (3,07) 09 (Iu) 62 18q (1) 072808 
VLVd ON VLVd ON (1,52)  O€ (Iu) = 8T req “(zy 7E1-080S 
VLVd ON VLVd ON (A.SL) 92 (1a) = ST req (1) 8€H-080S 
VLVd ON VLVd ON (1,.$2) 94% (LY) SE 1eq (4) 070808 | 
VLVd ON VIVd ON (1.624) ?T GUD OLE (1) 94-7E09 
VIVd ON VLVd ON (1.S4) 2 Ga eT 1eq * (gy SEH-700E 
VLVd ON VLVd ON (1.$2)  €€ Cid) fee ajeTd "(47 700€ 
VLVd ON VLVd ON Q1.$24) OF (Iu) 92 req (107 700€ 
(A.S$2) 94 (La)  7€ (1.62) $°L2 (1a) ¢$*OT 1@q "(gt /) STH-E00E 
(A02°7) 3964 (Ia) 89 Clee! Gs ‘GR: 0 me a req "(gy VTH-EO0E 
VIVd ON VIVd ON (A,S$Z4) OF (1a) €2 1eq (gs) CTH-EOOE 
VLVd ON VLVd ON (1.$4) @ (Id)  € ezeTd *(,) 4-€00€ 
(1,52) 92 (TY) 28 (30S2) S°LY (Ia) 24 18q "(9 1) 97 E00€ 
(du3a} 3saMoT) (due asddn) (dwa3} 3saMoT) (dua aoddn) 


eoly UF “pay x ; Bory UT*pey ¢% uot zesuoT, ¢¥ uofjzesuoTyA x TVLUALVN 








LaZ" 


(*3u05) sAoT[Ty wnurTun[y Jo eery ut 
UOTIONpSYy VsseQ_usot9g pue uoTIesuoTA sesequsedz9g /T*y eTqeL 


VLVd ON VLVG ON Cle Ga) O€ (ly) S$°9T 1eq "(gt yy ETTH-€80S 
P9SIVGASUBIR 

VLVd ON VLVd ON (1,072) a (IY) S°Z ‘Jo0ys "(gy OFH-E80S 
Teupt pny ge suot 

VLVd ON VLVd ON (1,02) 8 (LY) 9 ‘Jaoys * (g) OEH-E80S 

Ols0z) 1EZ CI) ae oc (1,07) ZE (1Y) 02 ojeTd (47) 07 £808 

vLV@ ON VLVG ON (AoZ'7) 9 Ge) 6% zeq “ (gs) 0-€80S 

VLVd ON VLVG ON (1,SZ2) 8Z (LY) GT 1eq (1) 8EH-9S05 

VLVG ON VLVd ON (1,S1) O€ (LY) ST 1eq (1) 7EH-9S0S 

VLVG ON VLVd ON (1,62) OS (14) Ce 1eq "(7979508 
BJSIDASUBI} 

VLVG ON VLVd ON (1,02) SE (LY) oT ‘Joeoys * (G) SEH-9S0S 
TeutpnyTsuot, 

VLVGd ON VLVd ON (1,02) SE (Iu) 6 ‘JZo0ys * (¢) 8EH-7S0S 
SSIZASUBII 

VLVd ON VLVG ON (1.07) S°6E (14) OT ‘j300US "(9 &¢) 8EH-2S0S 
Teutpnyzpsuot 

VLVd ON VLVd ON (1,02) S‘TE (LY) g ‘Joo0ys " (gc) SEH-ZS0S 

VLVd ON VLVd ON (1,92) ZE (LY) EN 1eq * (7) 8EH-@S0S 

(dwe3 3SeMoT) (due3 1zeddn) (dus3 3seM0T) (dus3 azeddn) 


eoly UT *pey ¥ eoly UT *poy ¥ uofAesuoTy ¢¥ uoftjAesuoTy ¥ TVIYa LYN 















143. 


(°quod) SAOTTY wnutuNTy Jo eaay Ut 
uOFIJONpsy ssejuso19g pue uoTJeEsUuOTY a3equs.Ieg /T°y 9TqeL 


VLVG ON VLVd ON Ol5G/) GZ (LY) vT 1eq (7) 8EH-9STS 
YSATVASUPBII 
VLVd ON VLVd ON (1,02) SE (Ia). S°TT ‘j90US " (géc) SEH-VSTS 
TEUTpNATSuoT 
VLVd ON VLVd ON (1,02) cE (1a) ¢°6 ‘Je0ysS (gé¢) SEH-VSTS 
VLVd ON VLIVd ON (1,S2) Ge (LY) LT zeq (7) 2EH-YSTS 
VLVd ON VLVd ON (1,2) €€ (LY) ras 1eq (7) CEH-YSTS 
VLVd ON VLVd ON (1,072) AS (LY) iC zeq (7) O-9STS 
VLVd ON VLVd ON (1,62) ae (LY) vT 1eq (7) GT TH-980S 
VSIBVASUBII 
VLVd ON VLIVd ON (1,02) ee (14a) on *‘jo0yUs "(9 éc) 7EH-980S 
: TeurtpnqTsuot 
(1,02) Sid (14) ST (1,02) O€ (Iu) OT ‘Je0ys (9 6G) 7EH-980S 
VLVd ON VLVd ON (1,52) O€ (14) 9T req * (7) CEH-980S 
C1500) ce (ly) Ty (1,07) OF (Iu) SZ ajeTd * (pz) 079805 
z1eq § _ 
VLVd ON VLVd ON (1,07) 6€ (LY) 97 q (6T*9*1)° 980S 
(©: Aan) een 9 (Iu) 22 Cleae)) Fé (Iu) ST ajetd “(gy PCEH-€80S 
(1,02) €Z (LY) ZZ (1,02) O€ (LY) 9T ajeqTd " (yz) E TTH-£808 
(dmaj 3SeMoT) (dus 2azaddn) (dma 3seMoT) (dusaq azeddn) 


eolay UT ‘pay x eBoly UT *pey ¢ uot .esuoTA ¢% uoTzesuolT, ¢¥ TVWIYA LVN 








(*3uod) sAoTTY wnuyunTy jo eeay ut 
UOTIONpsy aesejZusdz9g pue uoT}esuoTY esejquedrzsg /T*h eTWQel 


aa 


VLVd ON VLVd ON (1,62) 7Z¢ (IM) - 8€ req (1) 97 £509 
VSADASUBIQ 

VIVd ON VLVd ON C207) ae LL (14) ja ‘Jeays (gy EVEH-9S9S 
TeUT pPNITSUuOT 

VLVd ON VLVd ON (1,07) OT (Lu) 8 ‘Jooyus "(gy EVEH-9S9S 

Oa SS (Iu) 92 Olga) Soo (Iu) €f 93eTd "(yz 6g) ECEH-9S 7S 
VSAVDASUPII 

VLVd ON VLVd ON (1,07) CT (Lu) ST ‘Jaeyus "(cy TEEH-9S¢S 
TeUTpNyTZu0T 

VLVd ON VLVd ON CheO@ face (Iu) YT ‘Zooys "(gy ECEH-9S9S 
VSABDASUBPII 

VLVd ON VLVC ON (1,02) 9 (LY) l ‘Je0Us "(g) 2CH-9S9S 
TeUtpnzTsuo,T 

VIVd ON VLVd ON (1,02) 9 (LY) S°ET ‘Jooys “(gy 72H-9S 9S 

Orsaae) 76 (Id) TY Ginc 1) mec (Iu) 02 aqetd Wie OSE 

VLVd ON VLVC ON (1,92) O€ (1) 0Z 1eq "() 079895 

vVLIVd ON VIVd ON (41.S24) 82 (Iu) LT req (7) PEH-9SES 

VLVd ON . VEVd ON (1,92) C€ (Lu) EZ 1eq (py CEH-9SES 

vivd ON VLVd ON (4062) LY (Iu)  O0€ req "(107 9SES 

(dme3 3seMoT) (due 3 azeddn) (dme3 3seMoT) (due azeddn) 


eoly UT *pey ” eoly UF *poy x uofiesuolTy” ¢% uof zesuoTY % | TVIYALVN 








(*JU0D) SAOTTY wnuTUNTy jo eeaiy UT 
UOFIONpsy aesejzued1eg pue voTZeSuoTY asejzusv1ag /T'h eTWQe] 


145. 


pepnizxe 

VLVd ON VLVd ON VLVd ON (LY) SE ‘1eq (1) 97£909 
VFSIZASUPBI3 

(3,2°%) HE Chaps Vey VLVd ON VLVd ON ‘aqetd "(gy ES9L-T909 
Teutpn3zTsuot 

(lece7 cy (Iu) Os VLVd ON VLIVd ON ‘ajzetd “(gy TS91-T909 
pesroj 

— (1,02) vy) (LY) cS (1,02) LZ (Llu) 02 ‘1eq * ¢¢) 91-1909 
PSIVASUPRII 

VLVG ON VLVd ON (1,02) 02 (Iu) 2@T ‘£39094s (gf py 92-7909 
TeuT pn} Fsuo{, 

VLVd ON VLVd ON (1,02) 12 (Iu) S$*¥T ‘eeYs "(gt p 6c) 971909 
9Szis9AsueI. 

VLVd ON VLVd ON (1,02) HE (LT) ot ‘JZ00ys "(¢) 72-1909 
; TeuFpn3z T3uo0T 

VLVd ON VLVd ON Castor, TE (Lu) LT ‘Joa0ys "(cy 71-1909 

VLVd ON VLVd ON (1,$Z) €€ (1lY) 82 1eq (py 71-T909 

VIVd ON VIVd ON (1,02) 72S (Iu) ZE req "(971909 
VLVd ON VLVd ON (1,62) O€ (14) EG 1eq "¢) 9L-ES09 
VLVd ON VLVd ON (1,62) SE (Lu) O€ req "(py 7E-€509 
(duwa3 JsaMoT) (dus3 aoddn) ’ (dusq 3saMmoT) (dua3 1zaddn) 


Bory UT *“pey eoly UT *pey 7% uofT3esuolTy 7% uofTjesuolT” ¥ TWIYALVW 








(°3uU05) SAOT[Y wnupunTy Jo eeay ut 
UOFIONpsy sse,UuasdIeg pue uoTIesuoT_ osdequsasdizsg /T°’h oeTqQel 


146. 


P9SIVASUPBAI 

VLVd ON VLVd ON (1,02) 6 (TY) S°Ic ‘3904S "(9&7 cy 9L-SLOL 
TeuT pnyAyTsZuoT 

VLVd ON VIVd ON (1,02) ¢$°6 (la) «TT ‘Jooyus “(gp 8G) 9E7SL0L 

VLVd ON VLVd ON CHASIO) i (IS 7 1eq (gy 07S 404 
S9SAVGASUPRIAI 

VLVd ON VIVd ON (1,02) 9T (Iu) €T ‘ajzeqtd * (gy T9E-6EOL 

VLVd ON VLVd ON (1,02) ST (IM) ail (g) 92-6€ 04 
YVSIDASUBAIQ 

(4,072) €T (la) O€ (4,02) LT (lu) 3=6TT ‘azetd "(gy 92-2004 
TeUTPNITSUOT 

Cr-07) m0c (iu) ve (1,02) 8T (Iu) = aT ‘aqeqtd "(gy 92-2004 
S9SIDASUPII 

VLVd ON VLVd ON (1,07) 9T (Lu) ie ‘qo0uUs (g) 94-2004 
podsios 

VLVd ON ViVd ON (1,SZ) 8T (Iu) ST ‘ieq (py 9L-TST9 
pepnaqyxe 

ViVd ON VIVd ON (1,92) €v (Lu) €€ ‘2eq (7) &7L-€909 
pepnaqyxs 

VLVd ON VLIVG ON (1,62) 8Z (1a) 0Z *1eq *¢() SE-£909 

(du33 3saMoT) (dua azaddn) ; (due 3sSeMoT) (dua3 azoddn) 


eoly Ut ‘poy x eoAy UT “poy % uoTIesuoTY ¢% uofTizesuoTY ¥ TVINALVN 








> (*qU05) skoTTy wnuyunTy jo eazy Ut 
rt UOFIONpsY Vsejusoi9g pue uoTJeSsUuOTY esequsoisg /T*y eTqQe]L 

VSAVASUBII 

VLVd ON VLVG ON Croc) (Ly) oT ‘Jeoys “(pT icy MS Lee 
TeuT pnjaTsuot 

VLVd ON VLVd ON (1,07) G (Ly) oT ‘Jaeys “Cp cy 9E-SLEL 
YVSIVASUPII 

VLVd ON VLVd ON (1,02) € (Iu) 8 2T ‘Jaoys (gc) 9-8LTL 
TeutpnqzArTsuotT 

VLVd ON VLVC ON (1,02) ¢ (1a) rage ‘Jaoys (geo) 9E-8LTL 
esivasuerzqy *IOTTTW 

G02)” =i: (Iu) OT (Sigg) Ga (LY) ¢°Z SY2ur eG (9%) 92-6204 
TeUFpNIFSuOT “ISTTT 

(1,07) S°¥ (LY) ¢S°S8T Gr0c) Gc (LY) ¢$°6 ‘yout ¢ (9 6c) 9E-6L02 
VSAIVASUPII 

VLVYd ON VLIVd ON (1,02) S°6 Cie Go hr ‘qaoys (gc) 92-6204 
: Teut pny TsuoT 

VLVd ON VLVd ON Cis0e) ZT (GR :o eral ‘Jooys "(gic 22-6204 
peTtTor 

CiaG@) 6c (IY) S*ve€ (1,02) S°2T (IM) S°49T STEM (967 6c) 9E-SLOL 
VSIBDASUPBII 

VLVd ON (IM) €¥ VLVd ON (Lu) TT ‘ajetd *(G) 9E-SLOL 
[eu pny TsuoT 

(1,02)  8T (ly)  €T (3,02) 9 (1a) = 4T ajeTd "(cy 9E-SLOL 

(due 4saMoT) (dueq azeddn) (dua} IsaMoT) (dusq azaddn) 


ealy UT ‘pay %- eoly UT “poy uofTjesuoTy, + uofjesuoTy ¢¥ TVWIMG LVN 








(°qu09) sAoTTy wnurumTy jo every Ut 


0 UOTIONpsyY oese_usdiog pue uoTJeZuoTY ssequsdz9g /T*h aTqe] 
rs 

Jseo pues 
(1,02) T (LY) €T (1,02) 8°0O (IY) 6°7T ‘ajeTd (¢z) I-8128 
(1,02) 8°? (LY) 7°6 (1,02) 8°Z (Iu) °7 3sed pues * (gy 92-05 -SNAL 

Jsed p[Tow Jusuemrzsed 
(1,07) € (Iu) 9 (1,02) G°€ Crd) Lz aje,Td *(¢z) C9L-9SE 
(1,02) 6 (IY) OT C10) ee (Iu) 6 3seo "(gy T9L-9SE 
(3.$Z) € Cr) Se seo pues (7) LE-9SE 

qseo pfow Jusueurzsd 
(1,07) 6 (lu) = 7T (1,02) 6 Ci) sZt "(gy 92-98 
Jsed PpTomw JUusueurEd 
(1,07) € (Iu) 9 C0 mec (la)  ¢ (gig) H9L-SSE 
VLVd ON VLVd ON CisGt). 1 (LY) Z Jseo pues (,)TSE-SSE 
VLVd ON VIVd ON (1,92) 2Z (IY) €°7 4sed pues (1) LE-SSE 

: 4sed plow 4usuew1sd 
(1,02) 2 (Iu) ¢ C1502)" 22 (Liem € *zeq “(gy 9E-SSE 
(1,02) 02 (la) ¥ (1,02) 2Z (la) Jseo pues (gécy MESSE 

Jsed PTow 4UusUPMIed 
(1,07) T (Iu) € (1,02) 8 Gik:0 ee aan ‘oauia (Gz) C9L-VSE 
VLVd ON VIVd ON CEG. .Z (LY) Z Jseod pues "(fede 
VLVd ON VLVd ON (3,62) 8 (LY) €T 3sed pues “(py 87 

(due IsSaMoT) (dus 2zeddn) (due 3samMoT) (dueaq azaddn) 


Poly UT “poy Z% eoly UT “poy ¥ uofyesuoTy x uofzesuolTy” ¥ TVIWALVN 





oan 





sAOT[Ty aeddoy pue rzsddoy Jo evoay ut 
UOFIONpsY esejusoteg pue uofzjesuoTY essejusoiseg gt’ eTqel 


149, 


peTeeuue 
“uzolz *‘nog°z7z f1eq 
(1,2°7) Ge (La) 08 (1,2 °%) €6 (LY) Cg ‘  sseag A} [eATUpy 


(8) 


pet PTOS ZVvT 
‘uve’sT *NDL°78 


C127" 7) Zl (LY) 08 (1,7 °7) 28 (LY) LY 1eq icy seas pay 
pe Tevuue 
‘uzot *n906 ‘2eq 

(1.2°7) EL (LY) TS (1,2°7) T6 (LY) S°9S" (776g) ozn0rd [Te fForsmmo) 





(SASSVUd) SAOTIV ONIZ WAdd0d 


paey 

VLVd ON VLVd ON (1,02) cS (LY) ST ‘umMeIp poo * (1) 9HA0 

(1,72°7) Cl (LY) 9L (1,02) Ov (LY) ST peTeouue * (gy 2HA0 
pose 

(A672 °%) El (LY) 6L VLVd ON VLVd ON " ezzy eee? eaing 
UMEIP P[OD %9Z 

VLVd ON VLVd ON (1,2° 4%) T# (LY) LT (77) eee oind 
peTeouue 

Ole 7) ¢9 (Lu) 6L (3,2°7) €9 (a) Sly ae eee aang 





WdaddOo AaNd 


(dua 3JseMoT) (dus3 aaddn) (dua 3SeMOT) (dusq aeddn) 


Boly UT *pey x Boly UT “pay x uozjzesuoTy ¥ uot IesuoTY x TVWIYA LYN 








('3u05) sAoTTy tzaddo9g pue azsddoy jo eoiay ut 





2 UOFIONpSY sseQusdiz9g pue UOTIeBZuoTYA sBequscsizxg BT*y eTqQe]L 
ro 
peTeouue 
‘Tse *NO/6 
Cree) OZ (14) Efi (1,2 °%) ws (14) c9 (27) 27uord uO OTTES 
peTeouue f1ieg 
(1,72° 7) 69 (LY) 08 (3,2°%) iv (Lu) 99 "(gy¥ ezuoIg UOOFTTS 
zeq 
(1,02) Ov VLVd ON (1,02) SE VLVd ON "ye reeas FS-9g 
SAOTIV NOOLTIS~Wadd09 
UuMPApP PTOD 
‘¥cg *us¢ *n9¢6 
(1,2°7) S°9s (Lu) SZ (1,2°%) cE (LY) ST VY ezuoig z0ydsoyg 


(Zz 8) 
(AZNOUT) SAOTTVY NIL-YdddOO 





poTeouue 
“uzZ6E *NOT9 

(3,Z° 7) 84 (14) ZS (3,7° 7) Ov (14) LE req Wye TeARN 
PpeTTor *ug [ *uzéE 

VIVd ON VLVd ON (1,06) LY (Lu) Ly *n909 Foe TeARN 


pez PTOD ZO 
fuzee *noZ9 


VIVd ON VLVd ON (1,06) OT (1a) l epee MOTTAR 
prey v/e “req 
(4,02) 8S (La) 8S (1,02) ZE (14) 7T "(2z*g) 25078 o¢/OL 
(due 3SeMoT) (dus aeddn) (du3a3 3Sd9MOT) (dwoq aoddn) 


Bory Uy ‘pay y% eoly UF *pey ¥ uofzesuoTy, ¥ uofTAesuoTy » IVIYALVYN 





(*3u0o.) sAoTTy azaddo9g pue azsddog jo eoay ut 
uOTJONpay ssejuaoI9g pue uoTIeSuOTY s8equso.ADg QT°y aTqeL 


Joi 


pzey Z/T ‘*3e0yNs 

VLVG ON VLVG ON (1,02) VA] (Lu) cT “(py 3° Sa2 wnt TTAireg 
pauapizey 33e 
‘HZ/T ‘pe 3eea3 
uTOS ‘3u3n01M 

VLVG ON VLVd ON (1,06) 9 (LY) C (1) ODEO PH ‘NIL * 16 
pouspiey e3e *‘pajeai3 
uTOS ‘3yu3n01M 


VLIVd ON VLVd ON (1,06) OT (14) i (7) ODEO PGZ "MDL" L6 
pe ee1r3 
ujTos §3y43n01M 
VIVG ON VLVG ON (1,06) OS (La) SS (1) CDE O° PAZ "NIL" L6 
(1,9° LL) EE (Lu) ral (109° LZ) 9T (Lu) OT zeq "(cy $2-0° TATE 
(1,02) CY (Lu) VAS (1,02) 97 (Lu) ST req * (¢) OT- 0° TA228 





SAOTIV WNL TIAWAE-adaddOoO 


peTeouue ‘1eq 


(1,.2°7) $°S9 (Lu) 69 (1o0°7) S°9% (1a) Gy (zz£9) 08 TexoFN-1zeddog 


peTeouue f1eq 





CG ne SCL (LY) 08 Circ 7) ZS (1¥) LE ‘(zz*9) 9! TexIFN-zaddop | 
SAOTTIV ISNDIN-WAdd0o 

O12 ° 7) 99 (14) 8S Clnca) LE (1u) ie pase *tST-FNZ-N9 

(dw93 3saMoT) (dua3 xzaddn) _ (duie3 3samoT) (dua3 azeddn) 


Bory UT ‘pay ¥ BoIy UT ‘pay x uoTzesu0cTy ¥ uofzesuoTy x IVLUALVN 





(°3u09) sAo{[Ty teddop pue azsddog jo eaay ut 
UOFAONpsy sse_uso19g pue uoTAesuoTY eSejusdisg QBl°h 2eTQeL 
3Sed 
PAE-FNG-TVOT-"9 


152. 


Mec: G LY Pb Bes 
( +) (Lu) 6 (1,2° 7) l (LY) ZT (228) 
peTeouue 
*SAZ-TVL~-n9 


Ose?) 6S (Lu) Z9 (1,72°%) EG (LY) Ch (2269) 2 ot unupuUNn Ty 


SAOTIV WHddOO YAHLO 





- pouspiey o3e *y 4/T 


pouspiey o3e fy Z/T 
‘UMPAP PTOD ‘f3yusnNoIM 


VIVd ON VIVd ON (1,06) or (14) CT “(7249 °0° 009° 2'ND8" 96 _ 


pousprey ose 
‘paqeeig ufos ‘3se0 
VIVd ON vVIVd ON (1,06) CT (IY) OT (1) 2870S ODE* ZENE" L6 


1eq 


VIVd ON VIVd ON (1,02) TE (1a) 02 ‘(gy H zaddoj unt {TTA104q 


: 1eq 


(1,02) OL (Lu) 08 (1,02) OZ (LY) Z9 (9) zaddop unf{T[A19g 


pouspzey o3e 
‘pooreiq ujTos ‘3se9 
VIVd ON VIVd ON (41,06) Z (Lu) T (2099 0° 87 "N97" L6 
prey Z/T 
UMBIP pTOOS *3yusN0rAM 
VLVC ON VLVd ON (1,02) 64 (1u) OT (1) 28905099" 2°78" L6 


(du33 3S9M0T) (dus azaddn) (dua 3Sa9M0T) (dus3 aoddn) 


eoiy UE “poy x Baily Ut "pay x uofFzesuoT| % uoFAesuoTY % TVIYALVN 
—_". eee 





153. 


(1.02) 


VIVd 


(1,02) 


VIVd 


VLVd 


‘©: Fiera) 


VLVd 


VLIVd 


VLIVd 


Cls07) 


vA 


ON 


SS 


ON 


ON 


9E 


ON 


ON 


ON 


cL 


(duwe3 3S9M0T) 


early UT “pay x 


SAOTTY T®X°FN Pue TEeXOTN JO eory UT 
UOFRONpSYy ssejZusolseg pue uoTAesuoTY sB8equsodisg FT°v VsTqe] 


(Ly) 82 


VLIVd ON 


(Iu) 8S 


VLIVd ON 


VLVd ON 


(LY) LS 


VLVd ON 


VLVd ON 


VLIVd ON 


(LY) 08 


(dme3 azeddn) 
boay UT "ped 7% 


(1,02) 


vaE 


(1,02) S°0€ 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


(4,02) 


(1,02) 


(1,02) 


(1,.72° 7) 


Ce 


OS 


ce 


OS 


Ce 


LY 


Cc 


c9 


(dwe3 3SeMoT) 


uofzesuolTy ¥ 


(Ia) 


(Lu) 


(14) 


(14) 


(1a) 


(Lu) 


(LY) 


(14M) 


(Lu) 


(14M) 


(due3 azeddn) 


uoFzesUOTY ¢ 


Ge 


8T 


ay 


cr 


87 


ve 


Tt 


L7 


ieq.- X [Teuoouy 


(S) 


ISABVASUBAQ 


‘TeuTpnyTsuoT,T ‘peTesuue 


‘yea0us § Tauoouy 


cr 


Pet PTS 707 
aeq § Tauo.UrL 


(8) 
umMeap PTO. ZOT 

: QuUODUT | 

yey" zt 


TeUTpN{ATZu0T 
‘pet ptoo %oz *3e8e4s 
‘ o\0 AOTTE3ISPH 


(8) 
pezeei3 ujtos ‘jasys 
& 
9) AOTTIISeH 
(gy? “wet 


Pet PTOS 7407 3994S 
& 
q AOTTe3Sey 
() 
pert ploo %0z *3e8eUS 
F q AOTT23SeH 
@) 
pesiojz se 
‘(ry FN aang AT[TepToOASemMOD 


pe [eouue 


(gif em 21nd %68°66 


TWIadLVW 








(°2U05) SAOTTY T®32IN pure TexOTN JO eory UT 


t 
= UOFJZONpey eseQuesdieg pue UoTIeSUOTY e8eQUSDIEeg ST°h aTqQeL 

[BUT PNATSuoT 
‘pouepiey 33e 

VIVd ON VLVd ON (1,02) 9 (LY) ST ‘Qoous “(cy lV auay 

VLVG ON VLVC ON (1,02)  6T (IN) 0€ AOTTV UOT TOXTN 
AOTTY soueqstsay 

VLIVd ON VLIVd ON (1,02) SE (IY) = 82 Cone EIEN 
peTeouue 

(1,02) 2 (Iu) =«iTE (1,02) ST (lu) ‘4sPO " (g) LeuoH-s 
pese pue pejeeij uToOs 

(1,02) cS (Lu) cS CASO) Of (Lu) Sir ‘Joeoys * (gy LOUOn-a 
A547 UMAPIP 

VIVd ON VLVd ON (3,07) SE (Iu) = ZE PTOd “(gy 
pousepizey 33e 

VLVd ON VLVd ON (1,02) 982 (IY) = 22 ‘Jooys * (gy TOUCH 

VLVG ON VLVd ON Cic0' 2) a cee (ly) €€ pasiojy se Fee ills 
pose pue paonpel 

VLVG ON VLVG ON (1,07)  8T (Lu) OT PTOo "(gy STL Tauoouy 
pose pue poqeelig 

(1,02) SE (Iu) SE (1,02)  8T (Iu) OT uTos "(gy 8TL Tauosuy 
pease pue peqQPei3 

(1.02) ST (1a) 82 (3,02) 22 (Iu) OT UTS) 7) Stee 

(due AsaMot) (due 1zoddn) . (dws3 AsemoT) (duo zaddn) 


Bory UT “poy Boly UE “pay ¥ uofFAesuoTY ¥ uofAesuoTy ¥ TVIYALVN 








(°3U09) SAOTTY TOX2FN pue ToxOFN Jo eoazy uF 
UOFIONpsy sseqQusecszsg pue uoTResuoTY s8equsdz9g FET°y STqe] 


155. 


TeuUT pny y_suoT 
*‘peze913 UTOS 

VLVd ON VLVd ON (1,07) ¥€ (Iu) 82 ‘Jo0ys "(gy SE2-4 
poTeouue 

VLVd ON VLVd ON . (1,07) Le (LY) 94 © ‘jo0ys "(gy $09-1 
Pet PTO %Oy4 

VLVd ON VLVd ON (1,02) T (LY) € ays (gy $0971 
Pet PTO %0Z 

VLVd ON VLVd ON (1.02) 61 (Lu) LE ‘Jo0ys (gy $0977 
pe Teouue 

VLVd ON VLVd ON (1,02) 0Z (LY) O€ ‘jo0ys "(gy 046-4 
dyiazs peqtqtor 

WLVd ON WLVG ON (1,02) 6 (IY) 02 PToo * (gy STL-TV 
: poTeouue 

VLVd ON VLVd ON (1,07) €T (LY) Lal ‘Sup 3s10j (9) 8TL-TW 

(31.02) %4T (lu) 82 C102) 2 8. (Iu) 982 1eq (oa 
pese pue pe esr} 

Oig0c) Sz (Gh: 0 nt 3 (3,02)  £€2 (Iu) 62 uTos "(gy 1? ausy 
YVSAVASUBAQ 
‘paueprzey o3e 

VLVd ON VLVd ON (3,07) § Cia). “Scr 799Ys “(cy VY ausy 

(dwe3 3s9MOT) (dua 3 ataddn) ; (dws 3SaMoT) (dua3 azaddn) 


early Ut *pey BoAY UT “pay » uoFIesuoTY uofzesuoTA ¥ TVIYALVW 








156. 


VLIVd ON 


VIVd ON 


(dus3 3senoT) 
Bove .° poy 7 


(*3U05) sAoTTy TaxDTN pue TexOTN Jo eaay ut 
UOFIoONpsYy ssejZuso19g pue uoFfZesuoTY a8equso1ieg 6T°4 eTqQeL 


VIVA ON 


VLIVd ON 


(dus3 zeddn) 
PoIy UF ‘poy ¥ 


(1,02) ce 


(1,02)  ¥€ 


(dwe3 3semoT) 
uofzesuolTy » 


PSABVASUPI 
‘pe3e913 uTos 
Z390ys § -y 
(Lu) €€ 4S "(gy SEZ 
TPUFpNZFsuoT ‘pezee12 utos 
Zoo0us § -\J 
(IY) 82 48 "(gy SEZ 
(dwsq azaddn) 
uoFzesuoT” ¥ TVIYALVW 





157. 


VLVd ON 


Crag 7) TI 


- (4,07) 9 


VLVd ON 


VLVd ON 


(4,07) €4 


(4,02) ZS 


VIVd ON 


(dwe3 3Se@M0T) 
Boty UT *peyd Z% 


VIVA ON 


CI ee LS 


(LY) gs 


VLVd ON 


VLIVd ON 


(Iq) 0s 


(ly) 29 


VLVd ON 


(dus3 azeddn) 
Bory UF “ped Z 


(1,02) 


(ee 2) 


(1,072) 


(1,02) 


(1,02) 


(1,02) 


(1,02) 


Fray), 


O€ 


(6 


(duwe3 3seMoT) 


uoTIesucTY 


STepTrzsze_ snorzzsey jo eerzy ut 
uoFIONpey esejuedteg pue uoTJesuoTY ae3equedizeg O7’y eTWGeL 


(Ia) 


(La) 


(1a) 


(1a) 


(La) 


(14) 


(14) 


(14) 


LT 


ST 


02 


8Z 


vite 


T?é 


8d 


(due3 ateddn) 


uoTzesuoTY ¥ 


peTeouue 
‘OUZc1 0 ENera 
*.,, T2998 AOTTY T2X4°N 
ef) 
pertedus3 
pue pousprey 


*1eq (gy OVEY AVS/ISIV 


perzsdus3 
pue peyouenb 
(9) 240T AVS /ISIV 


esieasuei3 fazed 
: 
(Tz) & 701 aVS/ISIV 


Teurtpnzrsuo,t fajzeqtd 


‘ 
(tz) & 70! avs /ISIV 


STHXLS NOLLONALSNOO 


‘req ¢ 





pose 

pue pezeer3 ufos 

‘xeq § -ueds- 
q (9)? S-¥IN 


pet PTO ZCT-2T 
c1eq * ALEAUT 
* (8) 


peT[or 
Jou § ZoZuy uory 


(L) 
SAOTIV NOMI ANY NOUI 





TWIYd LVN 





158. 


VLVd ON 
ClO) ens 
OIS02 1) a 
Gi-07) aes 
(31,02) 0 
VLVd ON 
VLVd ON 
Ole02), WF 


(due3 3SaMoT) 
Bory UP *Pey &% 


(°3U09) STeTAaAeY] snozarzsgq jo eaay ut 
UOFAONpsy asseRUuso.Ieg pue UoTFReZUOTY es8eRQUadIZg OZ'y eTqQe] 


VLVd ON 
(Ly) 8¢ 
(LY) €¢ 
(ly) O24 
(14) ge 

VLVd ON 

VLVd ON 
(LY) O24 


(dua 3 ateddn) 
eoly UT “pay x 


Orelorgy Alt 
O02) - 
(1,02) 0 
(1,02) T 
Ouse) 1 
(4,02) S°T 
(1,07) Ss 
(1.02) 8T 


(dwa 2 3SaMo0T) 
uofAesuoTy ¥ 


poe Teouue 
(Iu) $8 ‘1eq (cy 202 ISIV 





JILINTLSNAV - TdaaLS SSH INIVIS 





1eq 
LY : -Hd¥- 
(La) 9T (g) OOTTH-Hdt-LT 
porsdusa 
pue payouenb 
(lu) ST zeq *,.,9T¥ ISIV 
(8) 
perzsdusa3 
pue poueprey 
(lu) 41 ‘1eq "(g)0TY ISIV 
OILISNALYVN - STSHLS SSH INIVIS 
1eq 
(IN) IT ‘,.. 7993S (29 %S) TI-H 


(8) 


pa zee13 uTos 
‘apei3s o¢z ‘3e0uUS 


Cine o (g)r? 238 3uFseIeN IN Z8T 


pe3eai13 UTOS 
‘apeas o¢z ‘ 2e0yUsS 


(LY) S°Z (g)2935 


peaestTer sseiays 
‘peztTemiou 9sTqnop 
(LY) 92 ‘1Bq "(gy CEN 46) O08Z 
(due azaddn) 


uofFzesuoTy % TVIUALYN 





(°3U09) sTepTAsIeW snoazoq Jo eosiy ut 
uoTJONpey essejus.I0g pue uoTIesuOTY sBequsd.I9g OZ'y STqeL 


lise 


po Teouue 

(1,02) SS (1a) 08 (1,02) SZ (Ta) $°2Z ‘(TT 8p &¢) COEISIV 
PSAVASUPIAI 
‘p2ey [T[INy e1zyxo 

VIVd ON VIVd ON (1,02) 9 (Im) OTT *Jeoys "(gy NTO€ ISIV 
TeUTPNALSZuoT 
— prey TIN} e13x9 

VLVd ON VLVd ON (1,0Z) 6 (Iu) §369T ‘Joo0ys "(gy NT0€ ISIV 
P®TTOA PTOD %09 

VIVd ON VLVG ON (1,0Z) ZT (Iu) ZT (TT) NTOE ISIV 
paey TIN 

VLVd ON ViIVd ON ONE, Ue (Iu) = €T B13x9 "(gy FOE ISIV 
PeTTOl ptoo 
‘paey e13x9 

VIVd ON VIVd ON 6:0 eer Alt (IN) S°OT ‘£3e82948 "(ge cy HOE ISIV 
pzey Tins 

VLVd ON VLVd ON (1,07) ST (Iu) 9 ‘Jooys "(gy HOE ISIV 
paey 47/€ 

VLVd ON VLVd ON (1,02) YT (Iu) ZT  ‘£3299Ys "(gécy OE ISIV 
polTPouue 

(107° 7) SY (IY) 99 VIVd ON VLVd ON ‘aqetd "(gy LOE ISIV 

(duse} 3JseMoT) (due 2zeddn) (dua 3SaeMOoT) (dus zaddn) 


BoIy UE "poy g © Boly UT “poy x uoFzesUOTYA ¥ uotzesu0Ty ¥ TVIYALVN 





160. 


VLVd ON 
VLVd ON 
VLVG ON 

(1.2°7) 9€ 

(1,07) 9€ 

(1.72°7) SE 
VLVd ON 
VLVd ON 


VIVd ON 


VLIVd ON 


(dwe} 3SeMOT) 


eoIy UT "pay % 


(°2u0d) STeTAsIeW] snorzzaq Jo eazy ut 


uOTION psy asequsdiag pue uoTIesuoTY Vx8equedzeg OZ’y YTqe] 


VLIVd ON 


VIVd ON 


VLVd ON 


(Iu) $9 


(Iq) 92 


(Iu) 9 


VIVd ON 


VIVd ON 


VIVd ON 


VLIVd ON 


(duaq asddn) 
Poly UT “pay x 


(3,02) 0S 
(1,07) 6€ 
(1,02)  O€ 
Q1.0°7)  O€ 
VLVd ON 
VLVd ON 
(1,07) 1 


(1,02) S°6T 


(1,07) 9T 


(1,07) $°62 


(dua JsaMoT) 
uot jesuoTy ¥ 


(Ly) 09 


(ly) 82 


(Iw) $9 


(Ia) 09 


VIVd ON 


VLVd ON 


VIVG ON 


ov 


(La) 


VIVd ON 


(Iu) ¢°Z 


(duseq asddn) 


uot esuoTy ¢¥ 


ojeTd * ) 20€ ISIV 


(9 
peTeouue 
‘ze 6 

q (6G) 208 fSiy 


unetp PTS ZOT 
(1) ©O® ISIV 


peTeouue 
(gécy EOF ISIV 


paonpez pros 
ie & 23 6 
q (g) ©08 ISIV 


‘req & 


aeq "(gy COE ISIV 


asisAsuedy 
*PeTTOA PpTOD 409 
‘Jooys *. , 
a (9 c) COE ISIV 


TeutT pnyzy suo, 
*PeTTOL PTOS %09 
‘jo0ys * 2. 
4 (9 c) C0k ESL 


ISABASUBAYQ 


Pell o+ ee’ 70 
“300s. 
q (9 cy C0F ISIV 


TeuTpNATsZuoT 


*peTTOr p[oo %Ov 
Sj90us § 
Y (gic) G08 ISIV 


TWIYALVN 





(°}U0D) STPTABPW snorijey Jo vaay ut 


© UOFIONpsYy seseqQuediseg pue uoTIeBuoTY s8equsszeg OZ’ eTqe] 

VSABVASUBII 
‘peT[O1 p[oo 40g 

VLVd ON VLVd ON (1,02) 9T VIVG ON ‘3894S (gc) Tt ISIV 
TeuUT pnyqTsuotT 
‘PpeTTOl PTO. 7409 

VLVd ON VLVd ON (1,02) 8T (lu) € ‘jeoys "(gc OTE ISIV 
YSADVASUPII 
‘peTTOI plTod 404 

VLVd ON VLVd ON (1,02) CZ (ly) € ‘Je0ys "(gécy Olt ISIV 
TeuTpnzTsuot 
*‘PeT[OI PTO D %Or 

VLVd ON VLVd ON (1,02) 82 (iu) S° 6 ‘jooys (gécy OTE ISIV 
peTesouue ‘1ieq 

>, re) : é 

(1,02) CY (LY) L9 (1,02) 9¢ (ly) 09 (IT*g c) OTE ISIV 
UMBIP P[OD YZCT 

VLVd ON VLVd ON (CiEOZ) ae Oy (Iu) OZ " (g) 80€ ISIV 
prey TInJ ‘*‘peTyor 

VLVd ON VIVd ON C02)’ 1 (Iu) 9 PToo (9) T70€ ISIV 
PETTOL PTO Z%OS 

VLVG ON VLVd ON (1,02) T (LY) 9 (qT) T70E ISIV 
peTeouue 

(00). 1S (LY) 09 Co. Oi) Say (Iu) 09 ‘1eq “(cy T70€ ISIV 

(150G) ee Oc (lu) 8€ CeOa)” -02 (LY) LE (9) 20€ ISIV 

(dus 3Se@MOCT) (duej azaddn) | (dws3 4SsaMot) (dueaq azeddn) 


Poly UT “poy x | early UF *pey x uoFIesUCTY ¥ uoFIesuoTY ¥ TVLYUSALVN 








(°}3uU05) STBTAsAIeW SnoAAsY Jo evry UT 
UOTIONpsYy sse_Zue.19g pue UOTIeSUOTY aBejQuscsi9g OZ*y FTQRL 


162. 


UMBIP PTOY ZOT 


VLVd ON VLVd ON (1,02) LE (ly) LY “(py bre ISIV 
poTeouue 

(1,02) 0S (Iu) 09 (3,02) Ty (ly) 0S ‘1eq “(7 8G LE ISIV 
poTeouue 

CieOa)e — €S CE TE (3,02) SE (ly) 2s (gic) LVe ISIV 
po[eouue 

(1,02) €4 (ly) 08 (31.07) SE (Iu) 82S ‘1eq “(ge z) Hee ISIV 
UMeIP PTOO Z%GZ 

VLVd ON VLVd ON (1,02) O€ (ly) SE "(,)9t€ Smay 
poTeeuue 

(1,02) 09 (LY) LL (1,02) <$¢ (Ia) OZ (962 !9£c) ITE Gay 

VLVd ON VLVd ON (1.02) SS (ly) 09 a3etd "(1 £9) OTE ISIV 
paey e13x9 *peTTor 

VLVd ON VLVd ON (4,02) 41 (Id) € pToo "(gy OTE ISIV 
VSIVASUPIQ 
‘peTTOl pjtoo Y%¢C/ 

VLVd ON VIVd ON C6) ac VLVd ON ‘£300yS "(gto OT ISIV 
TeUT pnzzsuot 
‘peTTOt plod Z%CL 

VLVd ON VLVd ON (1,02) €T (Iu) € ‘3o00ys "(gécy OTE ISIV 

(duwa3 3SaMoT) (dueq azeddn) : (dwa3 3samMoT) (dwa3 aoddn) 


eaiy UF “*pey x Body UT ‘poy ¥ uofzesuoTY ¥ uof-zesUuOTA ¥ IVIYALVN 








(*3U0D) sTeTAsAIeW] snozzsy Jo eosay uFT 
© uoFIONpsYy ssejusediseg pue uoTZesuoTY s8equesedsieg OZ’ [GF] 

JeeuUs 

(1,02) 0 (IM) =€€ (1,07) 0 (lu) 3=6OiCTT * (g) OSOTHL-Hd £~LT 
peTeouue 

VLVd ON VLVd ON (3,02) € (Iu) 08 ‘1eq Leo 
asisasuezz 
‘peT[Tol pyoo 

ViIVd ON VLVd ON (1,02) 0 (IM) ¢$°Z ‘Jeoys "(gy SSE-RV 
TeuTtpnzTSuoT 
‘peTTor ptoo 

VLVd ON VLVd ON (1,07) O (Iu) S¢ ‘Qooys "(gy SSE-RYV 
pelTeouue 

VIVd ON VIVd ON (3,02) 1 (LY) OF ‘eq "(gy H~OSE-HY 
perzsdus 

VLVd ON VLVd ON (1,07) 0 (Iu)  €T ‘Ja0ys (1) OSEARV 
poTeauue 

VLVG ON VLVd ON (1,02) 2 (1M) OF ‘1eq * (5) OSE“HY 
asivasueiq *pazeer3 

VIVd ON VLVd ON (1,02) SE (Iu)  O€ uTOs (gy 98¢-¥ 
Teut pnzTsuoT 
‘paqzeeli3 

(1.02) TY (IY) 64% (3.07) O€ (Ti) 7 02 uTos (gy 98e-¥ 
pose f‘dti3s ‘peTjtor 

VLVG ON VLVG ON (1,02) 42 (Iu) =LT pToo (99) 982-¥ 

(dwa3 3saMoT) (dua azoddn) : (due. 3SeM0T) (dua 1zeddn) 


eoly UF “pay x Pouy UF *pey % uofFAesuoTY x uot zesuoTy” x TVIUALVW 

















